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PINON  AND  JTOTIPER 
A  PRELBTIIIARY  STUDY  OF  VQLmiE,  GRa^fTH  AM)  YIELD 


A.     -  FQREVrCRD 

No  previous  detailed  studies  have  been  made  to  show  hovj-  volme, 
grovrth  and  yield  tables  should  be  prepared  for  species  represented  in 
the  coniferous  woodland  (pinon- Juniper)  stands  of  northern  Hew  Mexico 
and  Arizona.    Extreme  variations  in  habit  of  growth  make  the  problem  a 
complicated  one. 

This  study  is  based  upon  mny  individual  trees  occurring  over  a 
v/ide  range  of  sites  in  various  localities.    TOiile  data  were  secured  on  a 
limited  number  of  plots,  which  could  not  be  expected  to  provide  conclu- 
sive findings,  nevertheless  enough  plots  wore  taken  to  give  a  good  indi- 
cation of  the  range  of  conditions  normally  found. 

Duo  to  limited  time,  methods  of  statistical  analysis  were  not 
used  in  all  determinations.    Statistical  analysis  was  used  occasionally 
to  provide  checks  but  these  chocks  arc  not  included  in  this  bulletin. 

Discrepancies  will  be  foxand.    Some  are  due  to  methods  of  handling 
data,  while  others  resulted  from  v/ide  variations  encountered  throughout 
the  coniferous  woodland  stands.    The  all-aged  character  of  woodland 
stands,  as  well  as  the  varying  species  found  thereon,  prevents  the  use 
of  conventional  and  standard  methods  of  preparing  yield  tables. 

Additional  plots  are  needed  in  each  of  the  woodland  types  before 
sijfficient  data  are  available  to  prepare  satisfactory  yield  tables. 
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B.    -  INTRODUCTION 
Pinon*  (Pinus  edulis,  EngeLmann)  and  ono-seed  juniper*  (Juniporus 
raonosperma,   (Engelmann)  Sargent)  vrith  a  scattering  of  Roclcy  Moimtain  red 
cedar*  (Juniporus  scopulorum,  Sargent)  cover  extensive  areas  in  Colorado 
Utah,  Nev/  Mexico,  and  Arizona,    Throughout  their  range,  these  species 
occupy  more  land  area  than  the  savrtimber  forest  typos.    Due  to  its  oc- 
ciorrence  near  locations  of  settlement,  the  pinon  and  juniper  typo  has 
been  used  in  varying  degrees  of  intensity  to  provide  products  for  human 
use.    The  major  products  produced  by  this  typo  are  fuel,  posts  and  pinon 
nuts.    Under  given  market  conditions,  pinon  is  used  for  mine  props  and 
for  narrow  gauge  railroad  ties.    ^%en  large  enough.  Rocky  Mountain  red 
cedar  may  be  sawed  into  boards  which  are  used  for  various  special  pur- 
poses. 

Throughout  tho  Southvrcst,  products  from  the  pinon-juniper  type 
provide  in  varying  degree  a  cash  return  to  subsistence  populations 
through  the  sale  of  posts,  fuelwood  and  pinon  nuts.    For  home  consump- 
tion and  for  sale,  the  value  of  woodland  products  in  the  aggregate  a- 
mounts  annvially  to  a  considerable  sum. 

In  some  localities  the  past  continuous  drain  has  resulted  in 
marked  depletion.    This  depletion  may  bo  expressed  in  terms  of  dry  or 
green  fuelwood  material  vd-th  depletion  of  dry  fuelwood  most  noticeable. 
Depletion  of  fence  post  material  is  more  in  evidence  and  covers  exten- 
sive areas  of  the  coniferous  woodland  type. 


*  The  three  species  included  in  this  study.    There  are  several  other  spe 
cies  in  the  coniferous  woodland  typo  on  "ii;hich  no  data  were  gathered. 
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Cutting  practices  employed  in  removal  of  fence  posts  are  far  from 
conservative  and  from  observations  made  it  appears  that  indes criminate 
cutting  of  smaller  stems  to  reach  material  of  post  size  has  resulted  in 
the  loss  of  quantities  of  future  fence  post  material  which  has  taken  a 
long  time  to  produce.    Also,  the  cutting  of  stems  for  fuel  which,  if 
left,  would  eventually  make  posts,  has  also  contributed  to  depletion  of 
post  resources* 

Beside  the  tangible  values  of  wood  products  and  pinon  nuts  may  be 
noted  the  watershed  protective  values  of  this  type,  which  is  extremely 
important  at  higher  elevations  where  the  type  approximates  closed  stand 
conditions. 

PresTJmably  the  relative  abu:idance  of  the  woodland  area,  its  use 
for  range  livestock  -  considered  by  many  to  be  its  most  important  value 
and  general  lack  of  public  and  individual  appreciation  of  the  values  of 
watershed  protection,  wood  products  and  pinon  nuts,  has  resulted  in  a 
general  lack  of  appreciation  of  the  true  value  of  this  type  Y;'hich  has 
too  often  been  expressed  in  terms  of  misuse. 

This  feeling  that  the  coniferous  v/oodland  tyve  is  of  minor  impor- 
tance is  also  reflected  in  the  scarcity  of  literatxire  regarding  the  spe- 
cies forming  the  type  and  absence  of  published  material  pertaining  to  vo 
lume,  growth,  and  yield. 

The  pinon  Juniper  stands  lie  between  the  sawtimber  forests  and 
the  semi-desert  grass  lands  either  as  a  fringe  or  as  isolated  patches. 
In  this  study  only  that  portion  of  the  area  covered  by  this  coniferous 
woodland  was  examined  y^hich  is  located  in  Northwestern  New  Mexico  and 
Northeastern  Arizona.     (See  Figure  !•) 
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Figure  !•    Distribution  of  Sample  Plots # 


1* 

Mountainair,  New  Mexico 

2. 

Caja  del  Rio  Grant,  Mev/  Mexico 

5. 

Sebastian  Martin  Grant,  Nev/  Mexico 

Ramon  Vigil  Grant,  New  Mexico 

5- 

South  Lobato  Grant,  New  Mexico 

6. 

San  Pedro  Grant,  New  Mexico 

7. 

Espiritu  Santo  Grant,  New  Mexico 

8. 

Cove,  New  Mexico 

9. 

Pine  Springs,  Arizona 

10, 

Forest  Lake,  Arizona 
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Woodland  stands  vary  in  fona  from  scattered  individuals  or  clumps 
of  troos  to  dense  stands.    Variation  in  site  condition  is  generally  grea-  i 
ter  than  in  sawtimber  stands.    Seldom,  if  ever,  are  pure  stands  found  co- 
vering large  areas.    This  type  is  normally  all-aged  but  occasionally  ex- 
ceptions occur  as  the  relatively  pure  and  even  aged  pinon  stands  that 
come  in  on  favorable  sites  after  clear  cutting. 

One-seed  juniper  stands  are  characterized  by  wide  spaced  many-  I 
stemmed  troos,  bushy  croY.Tis,  low  statue  except  on  the  better  sites  and 
many  grassy  openings.    As  one  travels  to  higher  elevations,  more  and 
more  pinon  occurs  as  a  component  of  the  stand  with  a  corresponding  de- 
crease in  the  quantity  of  one-seed  juniper.    The  pinon  type  is  often  com- 
posed of  close  set  trees  of  narrow  crowns  and  exhibits  forest  conditions 
vjith  a  closed  crown  canopy  and  litter  and  humus  on  the  forest  floor. 
With  increase  in  elevation  and  a  corresponding  increase  in  moisture  the 
grassy  openings  become  fewer  in  number  until  they  are  largely  relegated 
to  the  deeper  soils  as  a  fringe  along  the  drainages. 

Pure  or  relatively  pure  stands  of  Rocky  Mountain  red  cedar  are 
seldcm  found.    This  species  usually  occurs  as  isolated  trees  or  as 
groups  of  trees  in  mixture  with  one-seed  juniper,  pinon,  oaks  and  ponder- 
osa  pine  at  higher  elevations  in  the  pinon-juniper  type.  Relatively 
pure  stands  may  appear  on  deeper  soils  as  a  narroiv  fringe  along  drainage- 
vjays  with  trees  of  all  ages  present. 

C.     -  DEFINITIONS 

1.    Acre.    k3f3^^  square  feet  measure  on  a  horizontal  projection  of  the 
ground  surface. 
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2.    Age»    Total  age  of  the  tree  based  upon  a  stump  count  and  corrected 

for  years  to  reach  a  height  of  one  foot.    Average  age  to  one  foot. 

Pinon,  9  years 

One-seed  juniper,  13  years 

Rocky  Mountain  red  cedar,  8  years 

3«    Average  diameter.    Average  diameter  at  breast  height  or  at  one  foot 

of  an  entire  stand  or  part  of  a  stand  computed  by  dividing  the  total 

basal  area  of  the  trees  by  their  number  and  converting  the  quotient 

to  diameter  either  inside  or  outside  the  bark. 

Basal  area.    The  cross  sectional  area  in  square  feet  at  one  foot  or 
at  breast  height  v/here  B.H.  measurements  are  used,  outside  or  inside 
bark. 

5.  Breast  height.    A  point  of  measurement  on  the  main  stem  located  U»3 
feet  above  the  average  ground  level. 

6.  Branches.    Those  stems  originating  above  or  below  stujnp  height  v/hich 
form  separate  units. 

7»    Brush  volume.    All  the  green  and  dry  brush  (branches)  suitable  for 
use  in  soil  and  moistiire  conservation  operations,  i.e.,  all  limb  ma- 
terial not  included  in  cubic  volume. 

8.    Crown  density.    The  amoimt  of  space  occupied  by  the  crowns  as  ex- 
pressed in  per  cont.    Determined  by  summing  up  all  crown  spread  in 
square  feet  on  a-imit  area  and  then  dividing  by  the  number  of  square 
foot  in  the  unit  area. 

9»    Crown  length*    The  distance  in  feet  froia  the  tip  of  the  tree  to  the 
lowest  green  branch. 
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10.  Crown  spread.    The  average  width  of  a  tree  crovm  as  deterr.iined  from 
two  diametrically  opposite  measurements  from  one  extreme  branch  tip 
to  the  other.    Sometimes  referred  to  as  crovm  width.     It  may  also 
mean  the  area  in  square  feet  as  determined  from  average  croura  width 
v^ich  may  be  used  to  determine  cro\'m  density. 

11.  Cord.    The  standard  cord  of  i+xLpcS  feet. 

12.  Cut  trees.    Trees  that  have  been  cut  but  originally  formed  a  part 
of  the  stand. 

13»    Dominant  classes.    The  Swedish  System  "vra.s  used  in  this  study.  The 
fo\;irteen  classes  used  in  field  measxAremonts  (See  Appendix)  were  re- 
duced to  six,  as  follows: 

a.  Dominant.    The  largest,  tallest  and  most  vigorous  trees  in  the 
stand.    In  somo  stands  the  dominant  trees  may  be  decadent  due 
to  age. 

b.  Co -dominant.    Usually  v>rell  developed  trees  reaching  into  the 
main  canopy.     If  not  viridely  spaced,  tliere  is  some  pressure  on 
the  sides  of  the  crovras.    Some  of  these  may  later  become  domi- 
nant. 

c.  Intemediate .    Trees  of  inferior  development.  Considerable 
side  pressure  if  in  closed  or  partially  closed  stands.  Some 
my,  through  release,  develop  into  co-dominants  or  dominants* 

d«  Suppressed.  Trees  that  are  distinctly  inferior.  These  may, 
through  release,  develop  into  one  of  the  three  classes  noted 
above. 

e.    Dead.    Dead  standing  trees. 

f«    Reproduction.    All  trees  less  than  Ii..5  feet  tall. 
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llf.*    Fence  posts.    For  the  junipers  only.    Standard  line  posts  7  feet 
long  and  5  inches  top  dianneter  outside  bark,  or  the  equivalent  of 
20  square  inches  for  split  posts,    Yi/hile  this  will  give  the  maximum 
yield  of  standard  line  posts,  actual  yield  vdll  he  somewhat  lower 
due  to  hidden  defect  and  difficulties  of  splitting, 

15«    Height.     The  total  height  of  the  tallest  stem  from  the  average 
ground  level  to  the  tip  of  this  stem. 

l6«    Mean  annual  increment.    The  average  annual  volume  growth  of  the 
gree  from  the  year  of  origin  to  the  age  under  consideration. 

17*    Main  stem.    The  tallest  stem  or  branch  of  the  tree  or  clump. 

18.    Normal  or  fully  stocked  stand.    A  stand  that  utilizes  its  site  to 
the  fullest  extent  allowed  by  soil  and  moisture  conditions.  Den- 
sity will,  therefore,  vary  v/idely.     •'■he  crovm  canopy  need  not  be 
closed  or  complete.    Maximum  stocking  is  not  implied  although  it 
may  occur  in  some  localities. 

19»    Nimber  of  trees  per  acre. 

a.  Total.    All  trees  on  an  acre  regardless  of  size. 

b.  Partial.    All  trees  above  four  and  one-half  feet  in  height. 

c.  Reproduction.    All  trees  less  than  four  and  one-half  feet  in 
height.    These  were  recorded  by  height  classes. 

20.  Partially  cut  trees.    Trees  from  \Thich  green  or  dry  branches  or 
stems  have  been  harvested  for  fuel  or  fence  posts. 

21.  Partial  stand.    Those  trees  above  Ij..5  feet  in  height  or  trees  suffi- 
ciently large  to  produce  wood  products  as  fuel,  posts,  etc. 

22.  Pieces.    Sticks  foin*  feet  long  and  tvro  inches  or  more  in  diameter 
at  the  middle,  outside  bark. 


23«    Polos*    Straight  stems  at  least  eight  feet  long  having  specified 

minimum  top  diameters.  Suitable  for  mine  props,  ties,  corral  poles 
etc. 

Periodic  annual  increment «    Average  annual  volume  growth  within  a 
given  ago  interval;  in  this  study  10  years* 

25»    Site  index.    Basal  area  in  square  feet  of  all  trees  over  feet 

in  height,  in  terms  of  an  average  diameter  outside  bank  for  the  par 
tial  stand  of  five  inches  at  one  foot  above  the  average  ground  le- 
vel.   Example:    IVhen  the  "site  index"  is  "50"j  it  means  that  when 
the  average  diameter  of  the  partial  stand  is  five  inches,  the  stand 
will  have  a  basal  area  of  50  square  feet. 

26.    Site  quality.    The  site  quality  of  a  woodland  area  is  its  relative 
■  productive  capacity  as  determined  by  climate,  soil  and  other  fac- 
tors.   Only  three  site  classes  are  suggested  at  this  time. 

27«    Stocking.    The  degree  to  -which  the  productivity  of  an  area  is  uti- 
lized by  the  existing  forest  stand. 

28.    Stump  height.    All  trees  in  this  study  were  cut  and  measured  at  a 
point  one  foot  above  the  average  ground  level. 

29«    Tree .    Single  or  multiple  stemmed.    Example:     In  one-seed  juniper 
many  stems  start  at  below  or  above  the  ground  surface  or  from  a 
short  primary  bole.    The  entire  clump  is  considered  to  be  one  tree. 

30»    Volume  table.    Tables  shovfing  the  estiinated  volumes  of  trees  of 
various  sizes,  expressed  in  cubic  feet  or  other  standards  of  mea- 
surement. 
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31 •    Woodland.    Woodland  as  used  in  this  report  refers  to  pinon- juniper 

stands.  Only  3  species  (j.  monosperma,  J.  scopulorum  and  P.  edulis) 
were  included  in  this  study. 

D.     -  BASIC  DATA 
Standards  of  measurement  and  forms  on  "which  data  were  recorded 
are  noted  in  the  appendix* 

1.    Plots.    The  data  used  in  the  preparation  of  volijme  tables  and  other 
findings  noted  in  this  report  were  secured  hy  five  investigators 
working  in  localities  in  Arizona  and  Tievi  Mexico  noted  in  Figure  1« 

Trees  in  the  plots  established  were  selected  to  represent  the 
range  of  diameters,  heights  and  form  most  typical  of  the  woodland 
stands  encountered.    Thirty-nine  plots  were  taken.    Each  plot  was  so 
■  located  as  to  contain  about  200  trees  over  i^..^  feet  in  height.  Data 
and  the  manner  in  which  it  was  to  be  proc\:ired  were  based  upon  a  work- 
ing plan.    The  distribution  of  the  thirty-nine  plots  by  area  and  by 
types  follows: 

 Table  1.      Size  of  Study  Plots  by  Types*  


Number  of  Plots  by  Typo 


Area  of  Plots 
Acre 

:  All 
:  Plots 

Juniper  ; 
!  Type 

Pinon 
Type 

.  Pinon-Juniper 
Type 

Less  than  O.5  ! 

13 

i         3  ' 

h  • 

'>  7 

0.5   to  0.99  ! 

Ih 

5  • 

3 

1.0  to  1.14-9 

:  9 

h 

h  ' 

!  1 

1.5  to  1.99 

2 

:           2  ! 

0 

0 

Over  2.0 

1 

:  1 

0 

0 

Total 

:  39 

1^ 

13 

11 

Average  Size  Acres 

:  0.800 

1.061 

0.688 

0.509 

*  See  Section  G  -"Composition  of  Y/oodland  Stands"  for  basis  of  typo  de- 
termdnations ■ 
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ThG  total  area  covered  by  plots  was  3O.609  acres.    The  small- 
est plot  was  0.20  acre  and  the  largest  3»705  acres. 

None  of  the  plots  vrere  rejected  for  abnormality  since  not 
enough  plots  wore  taken  on  v/hich  to  base  definite  conclusions  in 
this  respect.    Limited  funds,  together  v/ith  the  tine  necessary  to 
gather  data  on  each  plot,  limited  the  scope  of  the  stvidy  in  terms  of 
the  number  of  plots  that  could  be  taken. 

Field  Measurements  and  Forms*     Study  plots  were  laid  out  v/ith  a  For- 
est Service  compass  and  steel  tape.    Individual  tree  measurements 
were  recorded  on  Form  PSPl  for  each  tree  over  I1..5  feet  in  hoight. 
All  measurements  were  made  with  a  steel  tape  or  graduated  rod.  Re- 
production v/as  recorded  by  species  in  terms  of  three  hoight  classes. 
On  the  reverse  side  of  the  form,  general  information  concerning  the 
plot  was  entered. 

Twenty-five  trees  were  selected  at  random  for  cutting  on  each 
plot.    These  were  distributed  among  the  three  species  and  by  diame- 
ter at  one  foot  and  hoight  classes.    Additional  trees  of  exceptional 
size  were  taken  v/hore  time  permitted.    Form  VS  1-38  was  filled  in 
for  each  tree  in  accordance  with  the  definitions  of  terns  under  stan- 
dards of  field  measurement  as  noted  in  the  appendix. 
Office  Computations.    Vflierever  possible,  statistical  methods  of  ana- 
lysis were  used.    Due,  hOTvever,  to  extreme  range  in  variation,  as 
well  as  lack  of  time  to  fully  analyze  data  by  this  means,  it  was  of- 
ten necessary  to  resort  to  graphic  methods. 
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E.     -  V0LUI.5E  TABLES 

Volume  tables  in  terms  of  cubic  volume  were  prepared  using  differ- 
ent groups  of  measurements  to  determine  those  most  suitable  and  reliable 
for  use  in  predicting  volume.    Converting  factors  for  cord  volume  were 
also  ascertained.    For  pinon,  diameter  at  breast  height  and  n\mber  of 
four-foot  pieces  were  found  to  give  the  best  results;  for  one-seed  juni- 
per and  Rocky  Mountain  red  cedar,  diameter  of  the  tallest  stem  at  one 
foot  and  crown  diameter.    These  volume  tables  have  already  been  issued 
and  will  be  found  in  Regional  Bulletin  No.  59>  Woodland  Series  No.  8  in- 
cluding Supplement  No.  I.    ^or  these  volume  tables  the  aggregate  devia- 
tions were  readily  reduced  to  less  than  'two  per  centj  however,  it  would 
be  difficult  to  reduce  the  average  percentage  deviations  belov/  ^0  per 
cent  for  the  jimipers  noted  or  25  per  cent  for  pinon  without  undue  mani- 
pulation and  adjustment. 

The  cubic  volvime  in  the  tables  includes  that  contained  in  sticks 
four  feet  long  and  two  inches  or  more  in  diameter,  outside  bark,  at  the 
center.    The  volume  of  each  stick  was  computed  by  Ruber's  formula.  Bark 
is  included  but  the  stump  excluded  from  these  volumes.    The  preliminary 
alignment  chart  was  constructed  after  the  methods  of  Bruce  and  Reineckej 
however,  subsequent  adjustments  were  made  by  graphic  methods. 

These  tables  are  regional  tables.    They  should  be  corrected  for 
local  use  by  standard  methods.    Actual  measured  volume  should  be  ob- 
tained for  at  least  100  trees  duo  to  the  wide  variation  in  volume  found. 
Comparison  of  a  local  and  the  regional  ciorve  is  noted  in  Figure  2. 
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Othor  volume  tables  are  included  (Figures  3*  h  Q-nd  5)»    These  pre 
sent  cubic  and  brush  volumes  for  the  throe  species.    Figuring  a  certain 
percentage  of  the  brush  to  be  removed  for  use  in  erosion  control  opera- 
tions, one  could  decide  to  remove,  for  example,  one-tenth  of  the  brush  vo 
lumo  and  construct  a  curvo  covering  this  amount  appl^^ing  from  an  exten- 
sive cruise  the  diameter  classes  tallied  to  determine  the  quantity  of 
brush  available. 

Tables  2,  3  and  U.  are  self-explanatory  and  present  some  interest- 
ing averages  as  well  as  other  useful  data. 
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Figure  2.    Comparison  of  Regional  Volume  Curve 

with  that  for  trees  of  one-seed  juniper 
from  the  Caja  del  Rio -Grant,  New  Mexico. 
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Figure  5»    Volume  Table  for  Qne-seed 
Juniper*    Basis  1032  Trees,  All  Sites 
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Figure         Volume  Table  for  Rocky  Mountain 

Red  Cedar,    Basis  289  trees.  All  Sites. 
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Figure  5,    Volume  Table  for  Pinon  i 
Basis  15214.  trees.  All  Sites.  i 
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Table  2. 

Average  Cord  Volume  Per  Tree,  Number  of  ]4.-foot 
Pieces  Per  Tree,  Average  Volume  Per  Piece,  Number 
of  Trees  Required  to  Make  One  Cord,  and  Number  of 
Pieces  Per  Cord,    Basis  1032  trees. 


One-Seed  Juniper 


uia  • 

A  TTO  T*Q  cr<2i 

£\.  V  CI  Ct^lJ 

V  cxgj^ 

uiiiuo  X 

1^  UiUUC?  X 

Cl  t    UliU  — 

of* 
ux 

*\rn  1 1  I'm  A 

V  U  X  tUlLO 

"Ml  iTnVi*^  1* 

1^  Lull  (J  w  J, 

V  ^-^  X  LUiiw 

\jx    xx  u  u  0 

of*  P'i*^r^r>^ 
UX     X  XwL/OO 

f  nnt 

X 1  ^  ^  ^ 

X  w  J.       XX  >^  w 

nf*  ii-Foot; 

PfiT*     Pi  f^P.fi 

XWX  XXWWW 

Ppr 

X  w  X 

Pf^T* 
X  wx 

Pi  0  fi  s 

X  X  w  \./  w 

V  w  X  vx 

fiord 

T  M     1^  *3  C 

PPY*  Tt*PP 
X  u  1      X  X  o  0 

V./  'JX  \X 

1 

X 

X 

2 

A 

0-0010 

1.0 

X  .V 

0.0010 

\^  #  W  W  X\_/ 

1000 

Xw  w  v./ 

1000 

J 

0.00Li2 

1.7 

0.0026 

\^  9  ^^^^^^ 

258 

67 

0,0116 

2.6 

O.OOkO 

86 

22ii 

q 

82 

0.017Q 

^-7 

O.OOkS 

56 

207 

91 

yx 

0«02^ii 

5.0 

0.0051 

59 

195 

7 

72 

O.O^kO 

6.5 

0.00  5ii 

29 
'-7 

185 

92 

O.OIiIlO 

7.8 

0.0058 

25 

179 

X ;  7 

Q 

97 

0.0592 

9.5 

0.0062 

17 

161 

10 

76 

0.0865 

11.2 

X  X  #  w 

0.0072 

12 

15k 

xy4 

11 

58 

0,1100 

15  .k 

0.0082 

9.1 

122 

X^ 

12 

0  .  l^iiO 

l'^-7 

0-OOJ^ii 

7.S 

116 

X  Xkx 

ii7 

V . X  ^ 

18.0 

0-00R6 

6-k 

ll'^ 
xx;? 

'^0 

0-1780 

0-OORR 

5.6 

IIR 
xx;? 

15 

■^9 

0.1995 

0.0088 

5.0 

117 

l6 

0.22ii0 

26-0  ■ 

D-OORR 



117 

xX  / 

17 

PQ  n 

i-l-.x 

117 

1  ft 

^  7 

117 

Xv.' 

■2;  p 

1  OQ 
XU^ 

2o 

1^ 

56-2 

J  .w 

1  OQ 
xu^ 

21 

7 

0.3880 

59.0 

0.0100 

2.6 

101 

22 

8 

0.U500 

i;1.8 

0.0108 

2.2 

92 

^3 

11 

0.5300 

0.0120 

1-9 

2U 

5 

0.6250 

46.5 

0.0130 

1.6 

Ih 

5 

0.6750 

U9.8 

0.0135 

1.5 

7h 

26 

6 

0.7250 

52.8 

0.0135 

1.U 

7h 

1| 

0.7800 

55.8 

0.0136 

1.3 

73 

26 

1 

0.8250 

58.9 

0.0136 

1.2 

71 

29 

0.8650 

6U.5 

0.0137 

1.2 

77 

30 

1 

0.8950 

65.0 

0.0137 

1.1 

72 

31 

0.9250 

68.0 

0.0137 

■  1.1 

75 

3^ 

1 

0.9650 

72.0 

0.0138 

1.0 

72 

53 

0 

1.0000 

76.0 

0.0138 

1.00 

76 

3U 

1 

1.0300 

78.5 

0.0139 

0.97 

76 

35 

0 

1.0500 

82.5 

0.0139 

0.95 

78 

36 

3 

1.0900 

85.0 

O.OlijD 

0.92 

76 
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Table  3« 

Average  Cord  Volume  Per  Tree,  Number  of  I|.-Foot 
Pieces  per  Tree,  Average  Volume  Per  Piece,  Number 
of  Trees  Required  to  Make  One  Cord,  and  Number  of 
Pieces  per  Cord.    Basis  289  Trees. 


Rocky  Mount a i n  Re d_  Cedar 


Dia, 

One  Foot 

Inches 

Number 
01  Trees 

1 

Bas  is 

Average 
Volume 
Per  Tree 
Cord 

[  Average 
'  Number 
1  of  U-Foot 
'  Pieces 
Per  Tree 

Average 
Vo  lume 
Per  Piece 
Cord 

1  Number 
of  trees 
per  Cord 

1 

Number 
of  Pieees 
rcr 
oor  Q 

1 

M  MM 

MM  mm 



C. 

M»  MM 



X 

0 

 .„. .  . . 

o 

0,0010 

1.6 

'"""oTooTo"" 

r  1000 

1, 

1  o 

0 ,001+3 

1.5 

f  0.0030 

1  233 
"""'TlB 

949 

rr 

b 

0,0085 

^  0,0060 

C-i+O 

— 77  

o 

—    TX'  "1 

0.0135  J 

2.8 

1    0.O0U7  t  7II 

^07 

I 

c-Xj 

0,0190     !  3.6 

0.0053 

53 

191 

D 
O 

0.0268 

^  ir.7  ^ 

0.0058  ^ 

^  37 

 "V'7l,  "■  " 

9 

:?i 

0,03911 

0.00614.  1 

'^5  1 

■  "■  '1  'del''  ■ ' 

15!?  1 

lU 

19 

0.0590 

^•8  1 

0,0075 

17 

1  T 

X  X 

S? 

0.0950 

9.3 

0.0100 

11 

ID? 

12 

0.1260 

16.9 

1  0.01214. 

7.9 

,._,.,_„ ...  . 

11 

0.1535 

12,6 

0,61^5 

r-F;5 

r    -BT-  ' 

■• ilT 

19 

6,1785 

"iir.r 

0,0l26 

r  5.'6- 

80  \ 

^15 

6 

0.20U5 

0.0126 

11-.9 

78 

.....   

8 

0,2275 

17  .B"  "1 

0,0126 

■  '  h.h 

r— TB"  • 

17 

6 

0.2550 

19.5 

0.0127 

3.9 

18 

2 

0.2775 

21.3 

0.0127 

11 

2 

0.3000 

L_  23'.ir 

6,0127 

^  3.3 

u  77 

So 

0 

0.3225  I 

1  25.2 

0,0128 

3.1 

r   -78""'  "1 

Si 

 1 

0.31+50 

^   27.0  "1 

1  0.012B~ 

■    22  "  ' 

1  1 

0.3700 

^  29.0 

0.0128 

V  2.7 

'  78 

23 

0 

0.3950 

31.2 

0.0129  1 

2.5  1 

78 

SU 

3 

O.UI5O 

32.8 

0.01S9 

2.1+ 

79 

S5 

1 

O.Z4i+00 

3i;.6  ■ 

0.0129  1 

2.3 

80 
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Table  I4.. 

Average  Volume  in  Cords  Per  Tree,  Number  of  i4-foot 
Pieces  Per  Tree,  Average  Volume  per  Piece,  Number 
of  Trees  Required  to  ]lfe.ko  One  Cord,  and  Niimber  of 
Pieces  per  Cord.     Basis  ^dL\.  trees. 


Pin  on 


Dia  m 

Number 

Average 

Averaee 

A  vera.  2*6 

Numbe  r 

at  ono~ 

of 

Volume 

Number 

Volume 

Numbe  r 

cf  Pieces 

foot 

Trees 

Per  Tree 

of  U-foot 

Per  Piece 

of  Trees 

Per 

Pieces 

Per  Cord 

Cord 

inche  s 

Bas  is 

Cord 

Per  Tree 

Cord 

1 

 V  ■  ■ 

2 

liO 

0.0021 

0.8 

0.00 LU 

k75 

O.OO^li 

1.5 

0.0023 

268 

k02 

1, 

M- 

70 

0.0085 

2.6 

0,0032 

120 

512 

J 

61 

O.OUiii 

0.0039 

7S 

262 

6 

 "67  ■ 

0  .02511 

'  L.e'"" 

o.oo1l6 

..  ..... 

...          ,  ., 

250 

7 

0.0320 

0.0052 

257 

8 

0.oIl65 

8-R 

O.00'58 

22 

187 

Q 

y 

IlI 

0-075R 

11«0 

O.OO6L 

11 

121 

10 

0.006Q 

1  . 1 

117 

XX  / 

11 

^1 

0.lLi2S 

IQ.O 

0.007)1  "1 

6,0 

liL. 

1? 

IQ 

0.1Q75 

25 -k 

0.0078 

IIB 

xx;; 

1^ 

12 

0.2580 

27-8 

0.0080 

117 

XX  1 

11+ 

16 

0.2875 

31.6 

0".008U 

1  3.7 

117 

15 

h~  ■  6 

0.3350 

36,8 

6.0088 

3.1 

^iiIT"'" 

16 

0.3575 

39.0 

0,0089 

2.9 

112 

17 

2 

o^uooo 

I;3.5 

0,0090 

_  113  .  .„ 

18 

2 

0.14.300 

I46.I 

0,0092 

2.1+ 

Ill 

19 

2 

0.4775 

51.7 

O.OO9I+ 

2.2 

1114  " 

20 

3 

0,5500 

57.il. 

0.0097 

2,0 

115 

21 

1 

0.5600 

62.0 

0.0098 

1.9 

118 

22 

1 

0,6150 

65.5 

0,0100 

1.7 

ill 

23 

0 

0.6U00 

71.5 

0.0101 

1.6 

115 

0 

0.7000 

76.5 

0.0103 

1.5 

115 

25 

0 

0.7550 

82.0 

0.0105 

1.3 

107 

^6 

0 

0.8000 

8U.0 

0,0106 

1,2 

100 

27 

0 

0.8U0O 

90.0 

0,0108 

1.1 

99 

28 

1 

0.9000 

98.5 

0.0109 

1.0 

98.5 
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?•    -  GROWTH 

Growth  is  slow  in  the  coniferous  woodland  type  with  but  little 
variation  in  growth  rate  for  individual  trees  between  good  and  poor  sites 
due  to  the  all-aged  character  of  coniferous  vfoodland  stands*    Bands  of 
wide  and  narrow  rings  are  not  uncoimnon  but  the  variation  is  not  large. 
Age  is  but  relative  in  the  three  species  as  false  rings  are  common  and 
are  identified  in  the  field  only  with  difficulty.    Unfortunately,  time 
was  not  available  to  make  a  study  of  false  rings  so  they  were  not  deter- 
mined and  were  disregarded  in  the  determination  of  age. 

The  all-agod  nature  of  coniferous  woodland  stands  prohibits  the 
use  of  ago  in  site  determinations  and  in  yield  table  construction.  The 
table 0 -and  figures  that  are  presented  in  this  portion  of  the  bulletin  are 
based  on  all  plots  and  trees.    Local  corrections  may  bo  necessary  to  pro- 
vide usable  data. 

The  following  data  applies  to  individual  trees.    Growth  is  main- 
tained at  a  relatively  oven  rate  until  the  tree  is  5OO  or  more  years  old 
unless  some  adverse  factor  obtains.    As  the  trees  become  older,  they 
achieve  sufficient  dominance  to  receive  some  side  light  v/hich  probably 
accounts  for  maintenance  of  growth  rate  for  an  extremely  long  period  of 
time  (See  Figure  6») 

It  will  be  noticed  that  Rocky  Mountain  red  cedar  has  the  greatest 
preliminary  diameter  growth  rate  and  the  lowest  terminal  growth  rate  of 
any  of  the  three  species.    The  diameter,  at  one  foot,  growth  rate  in-' 
creases  rapidly  until  about  the  fortieth  year,  when  having  attained  a 
rate  of  increase  of  0.78  inch  per  decade  it  begins  to  decrease,  falling 
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below  the  grovrth  of  pinon  at  about  the  150th  yoar  and  one-seed  juniper 
in  the  180th  yoar.    Pinon  has  an  intormodiate  growth  rato  to  the  li+Oth 
year  after  which  it  exceeds  both  the  junipers  until  the  250th  year.  At 
that  point,  it  falls  bolovf  the  curve  for  one-seed  juniper  until  the  350'^^ 
year  after  vj-hich  it  regains  ascendancy. 

One-seed  juniper  is  the  sloavest  but  has  the  most  uniform  diameter 
groviTth  rate  of  the  three  species.     Its  diameter  growth  rate  reaches  a 
peak  of  0«58  inch  per  decade  at  about  the  60th  year,  then  falls  slovj-ly 
until  the  lyOth  year  after  which  the  rate  of  diameter  grov/th  falls  but 
0»0J4.  inch  in  over  300  years. 

Diameter  at  one  foot  attained  throughout  the  life  of  individual 
trees  is  relatively  the  same  for  all  species  with  Rocky  Mountain  red 
cedar  the  only  one  showing  any  decided  slowing  dovm  with  age. 

Total  height  grov.rth  is  maintained  throughout  life,  although  for 
pinon  and  Rocky  Mountain  red  cedar  there  is  a  slowing  of  height  growth 
after  the  first  fifty  years.     (See  Figures  7»  8  and  9») 

Ctie-seed  juniper  has  an  entirely  different  tendency.    At  first, 
height  growth  is  relatively  fast.    It  then  decreases  for  about  25O  years, 
after  v>rhich  there  is  another  period  of  accelerated  grovrth.    The  reasons 
underlying  this  condition  have  not  been  determined. 

Tables  5*  ^  ^^id  7  Q-^Q  interesting,  particularly  when  one  compares 
mean  annual  and  periodic  annual  increment. 
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Figure  6«    Growth  of  Pinon,  One-seed  Juniper, 
and  Rocky  Mountain  Red  Cedar, 
Diameter  Grovrth  at  One  Foot  by 
Age  and  for  Decades. 
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Figure  7» 


Growth  of  One-Seed  Juniper, 
Total  Height,  Crovm  Width  and 
Diameter  at  One  Foot. 
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Figure  9,    Grovrth  of  pinon.    Total  Height, 

Diameter  at  One  Foot,  and  Diameter 
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Table  5»    Growth  of  One-Seed  Juniper 
331  Trees  Based  on  Age 


Age 
Years 

Dia.  1  ft, 

inches 

Total 
Height 
Feet 

Crown 
Width 
Feet 

Gubic 
Volume 
Cu.  ft. 

M.A.I. 

on 

B.A. 

Cu.  ft. 

P.A.I. 

on 
B.A. 
Cu.  ft. 

Dia. 

gr  0Y;th 
by  decades 
inches 

13 

0.0 

1.0 

1.0 

—     1  0.U2 

20 

0.7 

2.0 

2.0 

o,U7 

30 

i    3>9  , 

3.8 

0.52 

UO 

2.2 

6.2 

5.6 

0.18 

o.oou 

0.012  !  0.55 

50 

2.9 

8.7 

7.3 

0.30 

0.006 

O.OLU   )  0.57 

60 

3.5 

10.9 

8.8    !  O.I45 

1  0.008 

0.017 

0.58 

70 

U.o 

11.8  j   9.8   j   0.6U     ;  0.010 

0.021 

0.58 

12  .U      10  .U    '    0.87     j  0,012 

0.02i4 

0.57 

90 

,  i-i  1 

13.0      11.0    1    l.li4     ;  0.013 

0.027 

0.56 

100 

13.3      11.5    [    1.^48     ;  0.015 

0.029 

0.55 

110 

6.2 

13.7    !  12.0    \    1,80      \  0.017 

0.032 

0.5U 

120 

6,7 

LU.O 

12.3 

2.20      '  0.018 

0.03i4 

0.55 

130 

7.3 

12.6 

2,58      j  0.019 

0.036 

0.51 

llj.0 

7.8 

1I^.7  1  12.8 

2.95      1  0.020 

0.037 

0.50 

150 

8.2 

1L;.9  !  13.0 

3.32      j  0.021 

0.038  !  o.i49 

160    /         8,8        1    15,1    i  13.2 

3.6U  0.622 

O.QUO 

0.U8 

170 

9.2 

15.3   j  13 .1+ 

3.98  0.023 

0.0U2 

0,i47 

180 

9.8 

15.5  !  13.6 

i;.33      !  0.02i+ 

o.ouu 

0.^7 

190 

10.3 

15.7   1  13.8 

i4,70       ;  ^,025 

0.0U6 

0.U7 

200 

10.8       i  15.9  i  13.9 

5,17      i  0,026 

0.0i49 

0.1i7 

210 

11.3 

16.0   I  lU.O 

5,65      1  0,028 

0.053 

oJi7 

220 

11.8 

16,2    1  1I;.2    (6.28      i    0.029  j  0.059 

0.U7 

230 

-12,3  ■'■ 

16.6      U4.5    !   6.90      1    0.030  i  0.063 

0.I46 

21^0 

12.8       t   17.0   i  IU.7    \   7'h5     i    0.032  1  0.069 

250 

13.3      1  17.2  i  1U.9   !  8.30     1  0.033 

0.075  !  o.i46 

260 

13.8      i  17.5 

15.1  j  9.00    1  0.036 

0.083 

0.I1.6 

270 

ik*3      I  17.7 

15.3  [10.15 

0.038   1  0.0914. 

~  oVoto  j  0.103 

"oTTIB 

^80 

li^.8 

18.0 

15.5   1 11.00 

0.14.6 

290 

15. U 

19.0 

15.7 

12.00 

0.0U2 

0.112 

300 

15.8 

19.7 

15.9 

13.30 

O.OL^i 

0.120 

0.U5 

320 

16,8 

21.0 

16,2 

17.00 

0.050 

f^.132 

0.U5 

3kO 

17.8 

22,5 

16,6 

19. 80     j  0.056 

0.ll;8 

O.L;5 

360 

I8.7 

2h.U 

17.0 

23,00      I  0,062 

0.160 

o.t;5 

380 

19.7 

26,0 

17.3 

26.80 

0.068 

0.171 

O.UU 

koo 

20.6 

27.3 

17-7 

30,50  J 

o.otF"' 

0.191+ 

0.i4l4 

21.5 

28,1  J 

3U.25 

6.082~i 

0.215 

0.U3 

Uho 

22,5 

29.0 

18,3 

39.00 

0.088 

O.23I+ 

"oTCT" 

i+60 

23.5 

29.9 

18.6 

U+.75 

0.091; 

0.25k 

0.1.3 

Wo 

2I;,U 

30.6 

i9«o  'U9.00    j  0,100 

0.275 

o.k3 

500 

23  M 

31.2 

19.2    !  5U.00     1  0.108 

0.290 

o.h3 
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Table  6»     Growth  of  Rocky  Mountain  Red  Cedar 
96  Trees  Based  on  Age, 


! 

'   Age     |d.  1  ft. 

Years  j  inches 

D.  1  ft. 

ib 
inches 

1  M.A.I.     i   P.A.I.    !       Dia.  ; 

Cubic  1  based  on  'based  on  j      growth      |  Total 
Volume  ;     B.A,       ;     B.A.      j  per  decade  ',  Height 
cu.ft,  i    cu.ft,     '   cu.f-fe,    '      inches          feet  ' 

10     ,       O.U  0.1 

  1                  '      —     ;    ■■■0,1+0       ;  "2-,-^ 

20 

1,0    1  0.7 

0,09     ;   0,005       ;   0,009      ;  0,66 

6.7 

I  30 

1.8      1  1,U 

0,18     1    0,006       ]  0,012      1        0.7i+  10.5 

1    Uo   '     2.9    i  2.2 

0.50    '  0.007      ■  0,01^     '      0.78       1  T3.5  i 

!    50  i    3.5    ^  2.9 

0.1+2+     :   0,009       ;   0,018      j        0.75        '    15.$  i 

i     60    i      U.l  3.7 

0,61     '   0.010       :  0.021      I       O.75        \    lb.3  ' 

1    70   ■     h.9  ! 

0.70     ■    0,011       '   0,021+      '        0.71        '    17,0  ! 

i  80 

5.7       !  5.1 

1.03     !    0.013       ;  0.028 

0.70          ;  17.9 

1  90 

6.5     i      5-8     i  1.27    i  0.011+     1  0.032 

18.^  1 

100     ;       7.1      ;        6.ii      j  1.56 

0.016      ;  0.036 

0.66 

19.2 

110   s  7.8 

7.1      1  1.90 

0.017     i  o.ouo 

0.63 

2o.o 

120 

8.6 

7.8      ;   2,30    ;  0,019      1  0.0U6  1 

0.60 

20,5 

130 

9.5 

■  ■  8.5     '  '^.13'      o:o'^i"  ;  0.05'^ 

0.58 

21.2 

12+0 

10.2 

9.1     1   3.2i4    '  0.023      ;  O.C)59 

0.56 

21.9  1 

150 

11.1 

9,7     1  3.82    ■  0,025     J  0.069 

0.53 

22.5  1 

160     i     12,0  1 

10.2      !   i4.53     '   0.028       1  0.077  ^ 

0.51 

23.0  1 

170    !  12,8 

10,7      1    5,U0    1   0,032  0,088 

0.1+9 

23.5 

j  180 

13.3  ^ 

11.1      1   6.35     ;  0.035       '  0,100 

o,u6 

1  190 

13.9 

11.6    [7.35  !  0.039    '  o.ir6 

0.U+ 

2i+.7 

200 

ik^k        12.1    i  8.50   '  0.01+3     :  0,130 

,    "0.^3  ■ 

^5.3„J 

1    210     ]     U4.7      ;      12.5      ;  10.00    ;   0.0i|8      |  0,150 

0.1+2 

25.7__  i 

220     \  15,0 

12,9     j  11,1+5    ■  0.052 

0.170 

0.1+1 

26.3 

230     '.  15,2 

13.3         i  13,30      :  0.058 

0.193 

0.1+0       I  26.7 

2U0     •  15.5 

13.7      *  15.20    '  0.066 

0.215     ;      0.1+0      ;  27.3 

250     '  15.8 

li+.l        17. 80     ;  0.071 

0.21+0 

0.1+0     ;  27,7  i 

260     ;  16.1 

11+. 5      1  20,80    1  0,080 

0.268 

r       0,39       1    28.3  ' 

270     j  16.3 

'  li+.8 

21t,50   i  0.091 

0.295  1 

0.38       '    28.7  1 

280    !  16.6 

15.2 

27.75 

0,097 

0.330 

0.38      1  29.0  1 

290 

16.8 

^  15.5 

31.15 

0.107 

0.1+00 

0.37       1    29.5  [ 

300 

17.0 

15.9 

37.00 

0.1'2^3 

i  0.36 

30.0  i 

I 
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Table  7,    Growth  of  Pin on 
^dU  Trees,  Based  on  Age. 


Age 
Years 

D.  1  ft. 

inches 

inches 

Total 
Height 
feet 

Cu.  vol. 

Cu.  feet 

.  M.A.I. 

on 
B.A. 
cu.ft. 

P.A.I. 

on 
B.A. 
cu.ft. 

Dia . 

growth 
per  decade 
inch 

10 

0.0 

0.0 

1.0 



1  

0.36 

20 

1.2 

0.2 

6.8 

«■  ■«  M 



— 

0.52 

30 

1.9 

0.8 

8.6 

1  mr  ^ 

t  



0.63 

ho 

2.6 

1.6 

10.1 

0.15 

o.oou 

0.02U 

0.69 

50 

3'3  _J 

2.5 

11.1; 

rio.39  ^ 

I  0.009 

0.013 

b.oi5~ 
^  0.019" 

0.031 

0.70 

60 

i;.0 

3.k 

12. 

13.8  _j 

lISjJl .  ^ 
1.12 

,0.037  , 

f  o.^r- 

70 

U.6 

k»o 

O0OU2  ^ 

^"  0.F5  ■ 

80  ■ 

15.0  , 

T6.0 

-iF."r~ 

"'■1.50' 

ro7bI|8 

0.63 

90 

5.7 

5.0 

2.06 

2T5T*"~ 

1O.022 

0.053 

"o;^2 

100 

0.026 

o,oW 

110 

^    1,8  1 

5.6  1 

17.7' 

■'3".20"'"" 

'V.029 " 

'"0.665 

0.59  ) 

120 

7.U 

6.2 

18.6  1 

U.oo 

[^.033 

0.073 

0.58  / 

130 

8.0 

6.5 

19.17"^ 

[0.035 

f  0.07B 

■■'  0.56 

1^0 

8.5 

7.0 

20.3 

5.U0 

0.039 

0.081; 

0.55 

150 

— 9rr-  ' 

"■7.5 

■21.0'  ■ 

^.25 

^o.bIi2 

0.088 

0.5U 

160 

9.6 

8.0 

^^1.-9^ 

7.10      j  0.0i4l+ 

^b.09F 

0.53 

170 

10.1 

8.5 

^277 

8.10     !  0.0U8 

o.iou 

0.52 

180 

10.6 

9.0 

23.3  1  9.20   ]  0.051 

0.110 

0.52  1 

190 

11.2 

9.1+ 

2U.b   1  10.30    j  0.05U 

0,117 

0.51  t 

200 

11,6 

9.8 

2ii.7   j  11.50    i  0.058 

0.123 

0.50 

210 

12.1 

10.2 

25.3    '    12.70     1  0.061 

0.130 

C.50 

220 

^  12".  6 

10.5 

26.2    I    li+.OO     1  0.06U 

0.137 

0.1+9 

230  13.0 

10.9 

26.8 

15.50 

0.067 
l'0.071  " 

0.11+3  , 

O.J+8 

2i+0 

u  15.5  J 

11.1+ 

27. k 

17.00 

0.1148  ^ 

t  250 

I"  iIT.o 

11.8 

28.0 

18.1;0     1  O.O7VJ 

0.150  ;  0.U6 

260 

1U.5 

12.2 

28.5 

1"  19.80  ro.o7Fi 

,  0.160 

r  0.1+^ 

t  "270 

li|.9 

12.7 

29.3 

21.[|0 

L  0.079 

0.165  j  0.1+5 

280 

15 -U 

'  13-2 

r~29.8 

23.00 

0.082 

0.172  j  o.li." 

290 

15.8 

13.6 

30.5 

2l;.70 

0.085 

0.180 

L  0.U3 

300 

16.2 

lU.o 

31.0 

2'6'.50  ' 

"  0'.088""" 

o7i85 

0.1,2  - 

310 

16.6 

31.5 

1  28.00    ;  0.090 

1  0.198  j 

0.1+2 

320 

17.0 

11+.8 

32.2 

30.60 

0.096 

^0.201.  J 

'0Z3' 

o,W 

330 

17. i4 

^15.3 

32.8 

32.50 

0.099 

0.220 

3U0 

17.8 

,  15.7, 

33.3 

^U.80 

0.102 

0.2i;0 

350 

18.3 

16.1 

1  33.7 
35.0  ^ 

1  37.20 
~T;0.oo 

1  0.106 

0.260 

1  0.U+ 

360 

18.7 

16. 5 
17".  0 

O.lll  , 

^.310 

0.I4I; 

370 

19.2 

"lir.io 

0.119"^ 

o.i+io 

,  0.U5 
o.W 

380 

19.6  J 

17 .3~^ 

^35.6 

50.00 

0.132 

O.58O 

390 

20.2  n 

17.5 

36.0 

57.00 

O.II4.6 

^0.800 

o.UF~" 

Uoo 

20,7 

17.8 

3^ 

"65.00 

0.163 
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The  following  discussion  applies  to  stand  conditions:  Instead 
of  using  total  age  as  a  basis  for  growth,  diameter  at  one  foot  was  sub- 
stituted due  to  the  all-aged  nature  of  the  stands.     For  all  practical 
purposCfs,  diameter  at  one  foot  inside  bark  is  linear.     Total  height  varies 
somewhat  between  species.    For  one-seed  juniper,  height  growth  is  rapid 
until  the  tfee  is  3  inches  in  diameter.    After  that,  growth  is  greatly 
reduced  and  nearly  linear. 

For  Rocky  Mountain  red  cedar,  the  most  rapid  hoight  grov^-'th  is 
attained  prior  to  the  time  this  specios  attains  a  stump  diameter  of  one 
inch.    After  this  period,  grovrth  diminishes  until  a  diameter  of  about  five 
inches  is  reached,  at  which  time  a  period  of  accelerated  grovrth  starts 
that  continues  until  a  diameter  of  about  18  inches  is  attained. 

For  pinon,  height  grovrth  is  much  slov/er  than  for  Rocky  Mountain 
red  cedar  but  is  maintained  for  a  longer  period. 

Those  relationships  are  illustrated  in  Figures  10,   11,  12  and  13 • 

Growth  rate  in  per  cent  based  on  basal  area  at  one  foot  is  greatest 
for  Rocky  Mountain  red  cedar  and  lowest  for  one-seed  juniper  until  the 
individual  tree  attains  a  size  of  about  llj.  inches  in  diameter  at  one 
foot.    At  this  point,  pinon  exceeds  Rocky  Mountain  red  cedar  and  at 
l6  inches  one-seed  juniper.    From  then  on,  pinon  maintains  an  almost 
even  rate  of  growth  while  one-seed  juniper  has  only  a  slightly  diminish- 
ing rate  of  growth  after  reaching  a  size  of  lU  inches  at  the  stump.  ' 
The  rate  of  growth  of  Rocky  Mountain  red  cedar  decreases  more  rapidly  ■ 
than  the  other  spocios,  terminating  at  a  diameter  of  25  inches  with  a 
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DIAMETER  AT  ONE  FOOT- INCHES 


Figure  11.    Grovrbh  of  Rocky  Mountain  Red  Cedar. 
Basis  Diameter  at  One  Foot. 
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DIAMETER  AT  ONE  FOOT-INCHES 

Figure  12,     Growth  of  Pinon,    Basis,  Diameter 

at  One  Foot* 
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Figure  13 « 
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DIAMETER  AT  ONE  FOOT-  INCHES 


£e      2-*     £e  Z8 


Growth  of  One-Seed  Juniper,  Rocky  Mountain  Red  Cedar, 
and  Pinon,     Basis,  Diameter  at  One  Foot. 
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Table  8,    Grovfth  of  One-Seed  Juniper 
331  Trees,     Based  on  Diameter  at  one  Foot, 


D,l  ft, 

ob 
inches 

1         1  1 
[D.l  ft.  j                       1  CrOTvn 

1     ib       )  Age   1  Height  {Vfidth 

[inches    jYears  j  Feet   ■  feet 

No, 

Pieces 

1              1  .'I'.A.l. 
I  Brush    '  on 
[Cu.  Vol.  1    Vol.    1  B.A. 
Cu.ft,    I  Cu.ft,  !  Cu,ft, 

P.A.I. 

on 

B.A. 

jcu.ft. 

1  1 
'%  Grovrth; 
'      on  i 
B.A.  i 

0 

0.0    !  13    '  1.0 

•  1.0 

1 

0.8     !  28     1  3.8 

!  3.5 

 j  i  ,  i  

i    T.8  i 

2 

1     1.7     1  k9     1  8.6 

i  5.8 

—  :  1..5  1       :  — 

'  6.5 

3 

t  2.6 

•  6^3     .  11.6 

'  7.5 

I  '  1 

0,25     I    10,14   '    0,005  ;  0,009 

14.5 

h 

3.6 

i87  J  12.3 

'  9.0 

3.0 

0,65 
l.lT 

26.0    i    0.007  i  0.015 

3.3  ' 

5     ;    i+.5    iioh    '  12.6 

'  10.0  '  5.2 

,    36.5    :    0.011  .  0.022 

L  i^o  1 

6  : 

121     j  13.0 

;  10-7_J.  6.6 

1,60     [    1|5.8   .    0.013  0.029 

1.8  ! 

7      '    6.i4    ;139    1  13.6 

-  11,2 

8,0 

2.12     1    5I4.O    :  0.015 

0.036 

1.14  ; 

8     ;   7-2    '15^   !  lU.o  :  11.5 

'  9.3 

2.7U     1    6U.0    i  0,018 

o.oli3 

1.2  ' 

9      !    8.2    '170    1  IU.7 

10,8 

5,55         72,5    !  0,021 

0.053 

1.1  1 

10     1  9.2 

185    i  15.3 

1  12,0 

12.3 

l-l.,U6     i    62,5    !  0,021| 

O.OoU 

1.0  1 

11       :  10.0 

200     1  15.8 

•  12.5 

li,.2 

5,50     j    91.0    j  0.028 

0,077 

12      1  11.0 

2i)|     :  16.1; 

■  12,9 

16,5 

7,22    1  100,0  I  0,056 

'  0,092 

0.9  • 

1^      '  12.0 

229     i  17.0 

;  13.3 

19.0 

8,95    1  110,0  !  0,039 

0.110!        '-•,9  ; 

1J4      1  12.8 

2LI     '  17.8 

•  13.6 

21,T1 

10,95    [  120,0  i  o,oU5 

0.128 

0,8  1 

 o-.Fl 

15     ;  13.9 

^255  ~r  18.7 

114.0 

2U.3  ^ 

15.00 

128.0  r  0,051 

o.iTr5 

16      I  1^,8 

,237    ;  19.3 

27,2 

15.50 

lUo.o  1  0.058 

0.l65i      0.7  ■ 

17       1  15.8 

1280    ;  20.0  1  1U.8 

30.0 

18,25    ;  150.0  i  0,065 

O.lBsl      0.7  1 

18     "!  16.8 

^292  T20.8"!'  15.2"^ 

,  33.5   1  21,10 

162,0  0,072 

0.210 

0.7 

19      '  17.8 

303     ;  21,7  i  15.5_. 

37.0 

"214,00 

175.0  ;  0,079 

0.236 

0.6 

20      •  18.8 

317     i  22  .U 

15.8  , 

16.3  i 

U0,8 

27.50 

I87.O   i  0,087 

0.258 

0.5  1 

21     ;  19.8 

325   !  23.1 

Uh'2  ;  31.00 

197.0 

0,095 

0.285 

0.5 

22      :  20.8 

31^0 

16.6  , 

146,5  I  35.00 

2icr.o 

0.103 

0.320 

o.U 

23 

21.8 

350 

L25.0" 

5l|.,0  J  39.'40  1223,0 

0.113 

O.I; 

2h 

22.6  1360 

1  25.8 

17  .IP 

59.0  ;  iiJj.oo    !  236,0  !  0,122 

0.370 

0.U 

23-^ 

25.6  1368 

^"26.7 

17.7 
18,1" 

614,0 

1l8.25  j 

250,0 
""265.0" 

L  0«131 

O.I4OO 

0.I4 

26 

2U.5  i378 

27.5 

"69.5 

53.10  1 
58'.80 

^  0.1I4O 

O.I438 

0,14 

27 

25.5  J 

386    [  28.3  J 

18,5, 
18.9 

^  1973" 

7I4.5 

80.0 

""86~,5'" 

282,5   j  0,152 

o7l75 

0,1| 

28 

L  2^,5 

Uoo 
TTos 
Tri8  ] 

^29.1^ 

■30.2^^ 
-  3-1.3 

65.00 

" "toVoo"'" ' 
77'.  00 

300,0   i  0,163 

0.518 

0,14 

29 

'  27.5 

317.5  J 

0.171 

6.562 

O.U 

30 

128.5  ^ 

19.7 

92":i;  1 

'332,5 

0.I8I4 

0.608 

o.F~ 

29.5  jU25 

^  32.2 

20.0 

99.3  2 

82.50 

350.0 
370.0'" 

0.19i4 

0.660 

0,14 

32  , 

30.5  Jij-37 
3175  "TEJjr'^ 

L  33.Tr^ 

20, Ui 
20,8 

105,0 
■  ric',0 

90 .00" 

0.206 

"0.2  m' 

0.710 
0.760 

1  0.I4 

33 

95.25 

390.0 

C  .I4 

3h 

32.5  ^ 

ii53 

^35.^ 

21,2 

118.0  1  103,50  j  U12.0 

0.228 

0.820 

0.14  , 

35 

33.1+ 

3^.0 

f  21.5^ 

127.5  ;  113.00  1  U50.0 

O.2I18 

0.885 

o.Tr 

36 

3CT~1 

h67 

36.9 

21,8 

13U.0  i  119.20  I  i450.c 

0.256 

0.950 

0.1; 
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Table  9. 

Growth  of  Rocky  Mountain  Red  Cedar  - 
96  Trees,     Based  on  Diameter  at  One  Foot, 


Dia,  1  ft 

• 

Dia,  1  ft. 



t 

Or  ov/n 

Brush 

% 

Ob 

ib 

Age 

Height 

Width 

Vo  lume 

Volume 

Growth 

inches 

inches 
 ■  — 1 

Years 

Feet 
1  

Feet 

cu.ft . 

Cu.ft. 

B  .A. 

0 

8 

1.0 



1 

0.9b 

22 

 5^  



2.2 

23.0 

36 

8.U 

___  -1 

[75.-3  J 

10.2 

3 

2,70 

k9 

Ll3.._o 

9.2 

,0.15 

^  7.2 

h 

,       3.60   j 

62 

^24.3  1 

9.9 

[0.37 

o';b8 
^■.13";] 

13.0 

"5.3" 

.   5 

r  1^.50 

7k 

15'.6 

[ 

19.7 

6 

86 

17.2 

11,3^ 

"  30,0 

14- 

7  1 

^30 

99 

"'19.0 

^  12.5 

lJ-72 

"I43.8 

2.T 

8  J 

7.20 

110 

1  20.5 

13.5 

2.57 

58.3 

2.1 

9 

8,10 

123 

^  22.1 

,  iir.5 

3. 60 

72.5  ^ 

1  i_i7  : 

'  ICT  

9.00 

23 

15. u 

rt.8o*~' 

~^.5  J 

11 

9.85 

21;.5 

16  .ii. 

6.35 

100.6 

i.2 

12 

10.75 

159 

25.1^-^ 

8.00 

117.5 

i.o" 

13 

11.65 

170 

"2^73 

18  .u 

9.85  , 

132.5  'Z 

o'.9" " 

12,50 

185 

27.0 

19.5 

O^.OO  ' 

,152 .0 

0.8 

15 

13  .Uo 

u    197  , 

,  27.9 

20.6 

13.75  1  172.0  _^ 

^o.T™ 

16 

l"  208 

-"Yd.!  " 

'"■2r.8" 

15. U5 

195.0  J 

o.'B" 

17 

15.20  J 

220"  ~ 

"-29.8  - 

'■2~3.o 

i7.r^o  ^ 

220,0 

0.5  J 

18 

I0.15 

235 

30.2 

^'  2U.-h 

[19.75  (21+2.0 

0.5 

r  19 

J 

17.05 

50".7 

""25V8 

^1.75  ' 

270,0  1 

o.t 

20 

18.00  : 

257 

.:3iiij 

~"27.2  ■ 

295,0  1 

o.Tj 

21 

.. 

18.95  ' 

^TF8  ■ 

L.31-5J 

28.9 

26.30^ 

325. o"^ 

0.3 

22 

19.90 

278"  ■ 

[  31.9  J 

30  .5 

28.80" 

360,0  , 

0.3 

20.85" 

291 

32.3  J__32.5  , 
L  32.8  \3\,i' 

30.90  1  390.0 

0,2 

-t-1 

21.80 

1-1.03 

,33.50 

Tr2o.o  j 

0.2  I 

1  25 

22.75  1 

311 

33.2  } 

36.0 

35.50  , 

~Ti35.o"~1 

0,1 
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Table  10,    Grovrth  of  Pinon  - 
58l|.  Trees,     Based  on  Dieuraeter  at  C!ne  Foot. 


D,  1  ft, 

Ob 
inches 

D.  1  ft. 

ib 
inches 

Age 
Years 

D.B,H. 

ob 
inches 

Height 
feet 

Wo,  l+t   1  Vol, 
pieces  j  cu.  ft. 

Brush 
Vol. 
cu.  ft. 

%  Grov;th 
B.A. 

0 

0.0 

9 

0,0 

'  1,6 

- —  ^  



1 

0.8 

2h 

0.2 

5.2 

10.3 

1  :±  

2 

' — o — ' 

h2 

1.2 

6.3 

5.8  ' 

1  -al  

7.5 

3 

2.6 

58 

2.1 

10.5 

!  0.2U 

10.2 

5.6"- 

h 

3.h 

73 

3.2 

13.0    1    2.5    1  0,53 

21.7  1 

U.2  ' 

5 

U-5 

86  ■ 

U.o 

ii4.6    i  3.U 

1.1+7 

30.0 

3.3  ! 

6 

5.5 

100  1 

5.0 

16.7     I  l4,8 

^2.5 

2.7  ! 

7 

6.3       !  112  , 

5.8 

ri8,T^n 

~2o.O 

6.6    !  2.21+ 

55oO  j 

2.3  ! 

8 

7.1 

127 

6.7 

8.8    1  3.35 

70.0 

1.9  i 

9 

7.9 

mi3" 

7.8 

21.9  1  12.5  1  5,20 

9U.2  ! 

1.7  ' 

10 

8.8       1  160 

8.9 

23  .u 

16.0    1  7.50 

115.0 

i.rr 

11 

9.7 

176 

9.9 

25,0 

21.2     .  10.00 

136.0 

1.2 

12 

10.7 

191 

10.9 

26.0 

25.3    ;  12.85 

153.0 

1.1 

13  ^ 

'  11.9 

203 

11.7 

27,2    !  28,6    ;  15,28  1 

T72.6 

1.0 

ih 

12.7 

216 

12.5 

28.0 

51.7    i 18.00 

185  oO 

0.9  j 

15 

13.5 

229 

13 

29,0 

-A2.._8_ 
^37.0 

21.15 

■203.0  J 

0.8 

16 

11+.3 

[  2iro 

il^a 

29.7 

23.75" 

2iI+.6 

0.8 

1? 

15.3 

^51  1 

ii+.8  1  30.3 

^  38.7  (26,00 

r22Tj.,o 

18       1  16,1 

261 

r  15,1^    i  30.~8 

Tro,9j  28.35 

r232;o 

0.7 

19  17.0 

1  272  , 

16,2     1  31,6 

113.2  i3l.TIS 

^[|2.0 

20       }  17.9 

I  283 

1  1F.9  r32.o 

i+5.0  3i+.25 

252 .0 

0.7  ^ 

21 

18.9 

293 

17.5  j  32.7 

U7.0  I37.UO 

262.6 

0.7 

22 

19.9 

303 

18.2    1  33  .J4 

50,0  Uo.oo 

27U.0 

0.7  f 

23 

20.9 

312 

[   18.9  J33.9 

153 .2^ 
56.0 

i;3.50 

28U.0 

0-7  J 

22,0 

L521JJ 

19.6 

3i4.7 

T+7.20 

fTco.o 

0.7  ; 

25 

•"23,1 

330"^ 

20.3 

35.5 

^3-9,0"" 

"50.85 

3O8.O 

^   0.7  1 

^6 

^U.i 

339 

20.9 

36.0 

1  61,9 

53.75 

317.0 

0.7  1 

27 

25.1 

3kQ 

21.6 

36,8  " 

^.5  1 

58  .UO 

352.0 

0.7  \ 

28 

26,1 

357 

37.5 

70 

62.80 

1  350.0 

0.7  < 
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rato  of  0»1  per  cent.     Those  relationships  can  be  soon  in  figure  iLj.. 

All  grov;th  is  gross  as  no  attempt  v/as  made  to  dotorminc  net 
growth  or  not  grovj-th  rates. 

G,    -  COMPOSITION  OF  WOODIAND  STANDS 
An  analysis  of  the  39  plots  constituting  the  basic  data  for 
this  study  shows  the  follov/ing  average  composition  based  on  basal  area 
at  stump  height  for  trees  over  i4»5  foot  high. 

Table  11. 

Composition  of  39  Plots  by  Basal  Area  at  Stump  Hoight. 


Species 


Pinon 

Qno-scod  juniper 
Rocky  Mt.  red  cedar 
Pondcrosa  pino 
Gambol  oak 


Total 


Per  cent! 


U9.3 
U6.8 

3.U 
0.3 

0.2 


100.0^ 


Through  trial  using  60  per  cent  of  the  basal  area  for  trees  over 
high  as  a  basis  for  typo  determinations,  plot  distribution  by  types 
appeo.rs  as  follows: 

1.  15  Plots  in  the  juniper  typo. 

2.  13  Plots  in  the  pinon  type. 

3.  11  Plots  in  the  pinon- juniper  typo. 

From  tho  standpoint  of  available  data,  it  is  believed  that  a  per 
ccntage  of  60  should  form  tho  basis  for  typo  dclinoations  for  these 


.  1,0  - 

species.  Using  80  per  cent  as  a  basis  gave  relatively  few  plots  in  the 
pinon  or  juniper  'bype,  most  of  the  plots  falling  in  the  combined  pinon- 
juniper  type • 

H.    -  DISTRIBUTION  BY  TREE  CLASSES 
All  green  living  trees  were  recorded  as  to  dominance  and  by  age 
groupings  as  over-mature,  mature,  immature,  and  reproduction.  Those 
are  relative  classes  as  determined  by  field  examination.    Records  vrcro 
kept  of  the  number  of  dead  trees,  trees  that  had  been  cut  and  trees  par- 
tially cut.     The  following  data  does  give  a  good  picture  of  distribution 
based  on  dominance.    Sec  Table  12  for  composition  of  Woodland  Types  by 
Tree  Classes  and  Number  of  Trees  Per  Acre. 

1.  Dominants.    An  average  of  eight  dominants,  all  species,  were  found 
per  acre  constituting  2  per  cent  of  the  total  living  trees.     Some  of  the 
largest  junipers  could  only  be  classed  as  intermediate  due  to  their 
position  in  the  crown  canopy.    Some  plots  had  no  dominant  trees  while 
others  had  as  many  as  forty  per  acre.    For  all  plots  J4.5  per  cent  of  the 
dominants  were  juniper  and  55  P®^  cent  pinon,  the  percentage  varying  by 
types, 

2,  Co -Dominants .    An  average  of  32  co-dominants,  all  species,  were 
found  per  acre  constituting  about  8  per  cent  of  the  stand.    All  plots 
were  found  to  have  trees  in  this  class  ranging  from  3  to  as  high  as  II5 
per  acre.    More  v;ere  found  in  the  pinon  type  than  in  other  types.  Forty, 
per  cent  of  the  co-dom.inants  were  junipers  and  60  per  cent  pinon.  This 
class  had  less  members  in  the  pinon- juniper  type  or         per  cent  of  the 
total  stand. 


-  hi  - 

3«     Intermediates,     This  class  represented  the  bulk  of  the  trees,  aver- 
aging per  acre  of  all  species.    As  many  as  1108  intermediates  per 
acre  were  found  in  the  mixed  type.     Junipers  constituted  38  per  cent  of 
this  class  and  pinon  62  per  cent.     In  terms  of  numbers  of  troos  inter- 
mediates made  up  82  per  cent  of  the  average  stand  over  L\.»5  f^«t  in 
height • 

Suppressed.     This  class  represented  8  per  cent  of  the  live  trees, 
averaging  32  per  aero.    All  plots  contained  some  trees  in  this  class, 
one  plot  having  155  trees  per  acre  or  over  10  per  cent  of  the  stand* 
Apparently  junipers  arc  less  subject  to  suppression  in  mixed  stands  than 
pinon  since  of  the  total  number  65  per  cent  vrerc  pinon  and  35  V^^  cent 
juniper* 

5«    Reproduction,    'i^ile  three  height  classes  were  applied  in  collecting 
field  data,  they  v^ere  consolidated  for  this  report.     Of  the  total  stand, 
reproduction  constituted  about  35  P^i'  cent  of  the  total  living  trees  or 
about  250  per  acre,  all  species.    Variations  per  acre  ran  from  10  in  an 
open  jxmiper  stand  to  III4.O  in  a  pinon  type  of  greater  than  average 
density.    Thirty  per  cent  of  the  reproduction  was  juniper  and  70  per  cent 
pinon. 

Where  the  plots  are  segregated  \!y  typos  it  is  found  thc.t  the  I5 
jiAniper  plots  have  37  P^r  cent  juniper  and  63  por  cent  pinon  reproduction. 
The  mixed  type  has  33  pcr  cent  and  the  pinon  type  21  per  cent  juniper 
repr oduction^ 

The  juniper  plots  contained  the  fewest  seedlings,  135  P°^  acre. 
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Tho  mixed  typo  had  the  largest  average  number  of  seedlings  per  acr-,  or 
353 •     Tho  pinon  typo  averaged  295  per  acre.    As  v/ould  be  expected,  tho 
juniper  type  supports  the  fewest  seedlings,  31?^  of  all  trees.  Reproduc- 
tion constitutes  forty  per  cent  of  all  trees  in  tho  pinon  type. 
6»    Mortality,    A  tally  v^as  kept  of  all  standing  dead  trees  found  on  each 
plot.    For  all  plots  and  species  there  was  an  average  of  25  dead  trees 
per  acre.     Of  this  average,  7  oi"  30  pcr  cent  vrero  one-seed  juniper  and 
16  or  70  per  cent  were  pinon.    "Variations  in  number  of  dead  trees  from 
none  to  II5  por  acre  were  found.    Given  similar  stand  conditions  the 
number  of  dead  trees  present  is  naturally  an  index  to  the  degree  of  uso» 
7»    Cutting.    So.mple  plots  vrcrc  selcctod  in  those  portions  of  the  coni- 
ferous woodland  stands  v/hero  past  and  present  cutting  has  been  at  a  mini- 
mum.   However,  all  but  six  plots  gave  evidence  of  past  cutting  of  entire 
trees  or  portions  thereof* 

For  all  plots  there  was  an  average  of  I7  cut  trees  per  acre,  half 
pinon  and  half  juniper.    Located  in  an  area  of  heavy  use,  one  plot  shovfod 
75  trees  cut  per  acre. 

8.  Total  Stand.  The  composite  stand  for  the  39  plots  averaged  about 
700  trees  per  acre  of  which  36  per  cent  were  reproduction,  2  per  cent 
cut  and  removed,  3  cent  dead;  the  remaining  59  P<-r  cent  representing 

the  living  stand  over  I4..5  feet  in  height.  The  thi-ee  types  show  consi- 
derable departure  from  tho  average.  The  pinon  type  averages  about  735 
trees  per  acre.  The  mixed  type  98O  and  the  juniper  type  I4.6O  trees  per 
acre. 
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Tablo  13  presents  a  comparison  of  stand  composition  by  typos, 
basal  area,  nuiTibor  of  trees  and  cubic  volui.ic. 


Table  12,    Composition  cf  Woodland  Types 
by  Tree  Classes  and  Number  of  Trees  per  Acre 


Tree  Class 


Juniper 


Dominant 


Godominant 


Intermediate 


Suppressed 


Juniper 


2.9 


Pin  on 


1.7 


21.7 


119.5  ^18.7 


2$  872 
8.6  I  19.9 


28.5 


Woodland  T^^pe" 


Mixed 


Juniper  Pinon 


5.5 


7.9 

3.17 


9,k  X^JE 

5  8.0 


206  .U  1287.8 
1^.2 


T57r'  i  2i;,9 


Bead 


Cut 


8.31  nr^ 


 22._9 


Total 


 7.0 

157.11:6575" 


Reproduction 


U9\U  |"B5Tr 


Grand  Total 


133.1 
'206.5  G5I.5 


1+5870 


'^";F"TJ61.2 


iTHVo  [235,0 


"3B3.0' 


381.S~J59^.2' 


977.8 


^inon 


r 


Coraposite 


Juniper  Pinon  |  Juniperl  pinon 


3.0 


8.6 


i5".0  I  33.2' 

307  .u 


57^  3.7TT.7 

~1  fol  


I 


i2.8__Ll92:j 
"32.3" 


10,0  20.9 


30.9 


^25.5'  21,2  " 


'JJS'T  i5_.o_ 

"227(7" 


202.5  ••11335+ 

"~1B7.9' 


__  29lu5. 
165. FT  5667^' 

7^"."l 


i£5jL^  J^8_^2_~'^ 
33T.O" 
11,0    I  21,0  ' 

32.0 


23.0  _ 

6.^1  872; 

iCs" 


■l59^""1277.l 


"iiirr.5 


S.*l4lli^__  1.15  .i_  07^.7.. 


_25u.o  _ 
25277  ilg.8"~ 
69S.5 
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JOO 


Uun/joer  Type  _ 


/ifUec/  Typye  


Figure  15«  '  Composition  by  Number  of  Trees 
for  Juniper  and  Mixed  Types, 


I 


Figure  l6«    Composition  by  Number  of  Trees  for 

Pinon  Type  and  Composite  of  All  Types. 
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Table  IJ. 

Composition  of  Woodland  Stands  frora  Yield  Tables, 


Basal  Area-Sq.  ft. 

Type 

Rocky  Mt, 

Sub-total 

jne-seed  J. 

red  cedar 

Juniper^ 

Pin  on 

Total 

Pinon 

3.^""^ 

26.0% 

7li.o% 

loo^io^ 

Mixed 

UO.7% 

U.7% 

'  ir5^^r~ 

100. 0%" 

Juniper 

71+ .6% 

2.U% 

77.0^  ' 

23 .0% 

100.0% 

No, 

of  Trees 

Type 

Rocky  Mt. 

Sub-total 

3ne~seed  J. 

red  cedar 

Junipers 

Pinon 

l'h% 

23.3^1 

7677^ 

100.0% 

Mixed 

39.6fo 

3.7% 

L  I^3".l+fo 

56.6% 

100,0j£_ 

Juniper 

1+6.8% 

1.7% 

1^8.5% 

5i.5foj 

100.0% 

3ubic  Volume  -  cubic  f 

o;et 

Type 

Rocky  Mt. 

Sub-total 

One -seed  J, 

red  cedar 

junipers 

Pinon 

Total 

Pinon 

26,]+% 

2.5$r~ 

^  28.9% 

71.1% 

100.0% 

Mixed 

28.5% 

~I+.1^1 

3^  .W 

"T7.5IJ 

100,  o^r 

Juniper 

80.0% 

■  2-;rr?r~ 

17  •W' 

100,0% 

Composite  typo 

Item 

Rocky  Mt. 

Sub-total 

One-seod  J. 

rod  cedar 

junipers 

Pinon 

Total 

Basal  Area 

U7.6% 

3~iir~ 

51.0% 

1+9.0^ 

100,0% 

No.  Trees 

35.5% 

1 — TM"^ 

38.9^ 

r'5i.i% 

100,0%'" 

Cu.  Volume 

3.U% 

148.1% 

51.9^ 

100,0% 
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I.    -  SITE  INDEX 

Coniferous  woodland  stands  of  the  Southwest  are  usually  composed 
of  two  or  more  species  of  trees  and  are  all  aged,  ■v'rtiich  precludes  the  use 
of  conventional  methods  of  determining  site  index  or  site  quality  based 
on  ago  and  height  of  domino.nts  •     Therefore,  site  deterrainations  v/ore 
based  on  basal  area  at  one  foot  vrhon  the  stand  above  I4..5  feet  high  av- 
erages five  inches  one  foot  above  the  average  groiiiid  level.     The  small 
number  of  plots  on  which  this  study  is  be.scd  only  permits  preliriinary 
findings  • 

The  site  classif icatioiis  as  sho-vm  by  Figure  I7,  while  tentative, 
fit  the  basic  data  for  the  39  plots  remarkably  vrcll.    Eleven  plots  fall 
in  Site ■  Quality  I^,  fifteen  in  Site  II  and  thirteen  in  Site  III.  ViJhile 
distribution  by  diameters  at  one  foot  is  poor,  the  groupings  are  satis- 
factory for  the  small  number  of  plots. 

Crown  cover  expressed  in  per  cent  may  be  used  to  dctorr.iine  site 
but  is  not  as  good  as  the  basal  area  method  previously  noted.     The  basis 
is  the  amount  of  space  that  the  crovms  of  trees  over  h,,^  foot  high  occupy. 
In  dense  stands,  crown  cover  will  exceed  100  per  cent  due  to  the  various 
crovm  levels  present.    The  curves  presented  in  Figure  18  should  be  used 
with  discretion.    For  rough  work  they  should  prove  satisfactory* 

Figure  I9  gives  yield  per  acre  in  cords,  using  the  site  classifi- 
cation first  noted.     These  curves  arc  less  satisfactory  than  the  crovm 
density  curves  and  are  subject  to  the  same  limitations  of  use. 

Use  of  this  material  vfould  be  as  follows: 
Dotcrmino  orovm  density* 


-  U9  - 

Dotonnino  site. 

Detorminc  yield  in  cords  per  acre. 

Using  tho  composito  type  crovm  density  is  0.6  or  60  por  cent. 
The  avorago  site  index  is  7U«     The  yield  in  cords  is  11»7  cords  per  acre. 
Tho  site  is  average  for  the  conpcsitc  type. 

Another  express ion  of  crovm  density  may  be  used  as  noted  by  tables 
IJ4,   15  and  16,  which  are  based  on  crovm  density  expressed  in  per  cent* 
Table  ll;  is  based  partly  on  rocky  mountain  red  cedar,  but  the  preponder- 
ant number  of  trees  used  in  the  preparation  of  this  table  Y-oro  one-seed 
juniper. 

As  v/ould  be  expected,  more  pinon  trees  are  required  per  acre  than 
juniper  to  have  the  same  degree  of  crovm  density.     The  reverse  is  true 
for  cubic  or  cord  voluiuos. 

Previous  mention  has  been  made  that  site  classification  by  the 
basal  area  method  is  best,  Dcternination  of  site  by  crovm  density  is 
hardly  practical  but  is  included  to  show  interesting  relationships. 
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4  5         6  7         8         9         10  II 

DIAMETER  AT  ONE  FOOT-  INCHES 


12 


13 


14 


Figure  17 •    Basal  Area  Curves  for  Tentative  Site 
Classifications,    Basis,  Basal  Area 
Attained  When  the  Diameter  at  One  Foot 
Averages  Five  Inches  O.B»  for  the 
Stand  above  I|.»5  feet  in  Height. 
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Figure  18 •    Crown  Cover  by  Site  Index.  Basis, 

Basal  Area  at  One  Foot  nlien  Stand 
Attains  an  Average  Diameter  at  One 
Foot  of  Five  Inches,  Outside  Bark 
for  Trees  Over  Ij.,5  Feet  in  Height. 
Curves  Shov.'-  Tendencies  of  Types* 
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Figure  19«    Cords  Per  Acre  by  Site  Index, 
Basis,  Basal  Area  at  One  Foot 
Vflien  Stand  Attains  an  Average 
Diameter  at  One  Foot  of  Five  Inches, 
Outside  Bark  for  Trees  Over  i4,5  Feet, 
Curves  Show  Tendencies  of  Typos, 
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Table  14. 

Number  of  trees  and  cubic  volumes 
per  acre  by  crown  density  classes  for 
juniper.    Based  largely  on  one-seed  juniper 


Jmiiper 

Number  of 

1  Crown 

trees  over 

j  Density 

Cubic  Volume 

Cords 

4|  Ft.  in  Ht 

;  Per  Cent 

per  acre 

Per  Acre 

per  acre 

i  S 

27.50 

0.43 

22 

10 

135.50 

2.13 

85 

15 

239.50 

3.76 

127 

20 

305.00 

4.80 

148 

25 

364.50 

5.74 

168 

30 

413.50 

6.50 

198 

35 

452.50 

7.12 

232 

40 

478,00 

7.51 

26  8 

;  45 

504.00 

7,92 

307 

50 

530.00 

8.34 

320 

55 

555.00 

8,73 

375 

60 

570.00 

8.96 

408 

j  65 

585,00 

9.20 

442 

70 

605.00 

9.51 

480 

75 

615.00 

9.68 

517 

80 

630.00 

9.91 

544 

85 

645.00 

10,13 

580 

,  90  

655.00 

10,30 

600 

^  

665.00 

10.47 

650 

j  100 

675,00 

10.61 

685 
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Table  15, 

Number  of  trees  and  cubic  volume  per  acre 
by  crovm  density  classes  for  pinon. 


Pin  on 

CroTO 
Density 
Percent 

Cubic  Volume 
per  acre 

Cords 
per  acre 

Kuiaber  of 
trees  over 
kk  Feet  in  lit. 
per  acre 

5        j  U2.U0 

0.'6]4 

,.             ^8        ,  ,  J 

10       I  68.50 

.       1.03  ..J 

130  1 

15      !      88.00     ;  1,32 

190  ! 

20      I  129.50 

1*95 

220 

25 

178.00 

^  2.68 

2^.3 

30 

273.00 

~"rr.i7  " 

268 

35 

600.00 

 9.01  ; 

140     ■  ^ 

652.00 

9.79 

:52o  n 

'145' 

720.60  "1 

1  10.82 

360 

50 

780.00 

11.72 

U05 

55 

830.00 

12  .ill 

h75 

60 

860.00 

13.22  ' 

65 

925.00 

13.90 

610 

70 

965.00 

■  iTrr5"2'  '-^ 

75' 

1060.00 

15.60 

750 

80 

1030.00 

830 

85 

1075.00 

16.  iL 

900 

90 

1090.00 

16.38 

955 

95 

1105. CO 

16.61 

1005 

100 

11^^5.00 

16.9c 

l6"66 
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Table  16. 

Niiiiiber  of  trees  and  cubic  volume 
per  acre  b-,^  crovm  density- 
classes,  juniper  &  -Dinon. 


Junirer  and  Pinon 

Jlunber  of 

Crovm. 

trees  over 

Density 

Cubic  Voliime 

Cords 

4^  feet  in  Ht. 

Percent 

Per  acre 

Per  acre 

Per  acre 

5 

36.78 

0,56 

20 

10 

82„50 

1.27 

52 

15 

138.00 

9' 

89 

20 

200.00 

3.07 

133 

25 

250.00 

3.84 

178 

30 

350.00 

5.38 

230 

35 

441.00 

6.79 

270 

40 

520,00 

7.98 

300 

45 

605.00 

9.30 

340 

50 

675.00 

10.37 

370 

55 

745.00 

11.44 

400 

:  60 

820.00 

12.60 

425 

65 

875.00 

13.46 

440 

70 

950,00 

14.60 

460 

»■  75 

1010.00 

15.50 

480 

80 

1075.00 

16.50 

500 

85 

1130,00 

17.37 

520 

90 

1195.00 

18.37 

540 

95 

1270.00 

19.52 

550 

100 

1325.00 

20.38 

310 

105 

1390.00 

21.38 

680 

110 

1450.00 

22,23 

750 

115 

1500.00 

23.07 

845 

120 

1580.00 

24.30 

935 

;  125 

1615.00 

24.80 

1000 

130  j 

1585.00 

25.92 

1090 

135  ' 

1740.00 

26.75 

1175 

:  140 

1800.00 

27.63 

1240 

145 

1840.00 

28.28 

1300 

150 

1895.00 

29,14 

1400 
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J,     -  YIELD 

While  many  sites  and  conditions  were  sampled,  the  number  of 
samples  obtained  do  not  allow  too  accurate  an  evaluation  of  yield. 
However,  this  is  the  best  preliminary  data  available  at  present. 

The  yield  data  presented  were  based  on  trees  over  U*^  fe^t  in 
height  and  on  diameter  outside  bark  at  one  foot.    Yield  tables  have 
been  prepared  by  types  and  by  species. 

The  curves  for  number  of  trees  per  acre  are  of  the  usual  form 
for  all-aged  stands  except  there  are  fevrer  trees  in  the  one  inch  class 
than  would  ordinarily  bo  expected.    Thus  the  curves  for  pin on,  ono-sood 
juniper  and  all  species  fall  sharply  from  the  nuiabcrs  indicated  in  the 
two-inch  diameter  class.     The  reason  for  this  is  that  7nany  one  inch 
trees  vrero  below  I|..5  feet  in  height,  and  consequently  were  tallied  as 
reproduction» 

Rocky  Mountain  red  cedar  does  not  exhibit  this  tendency  as  it 
grows  rapidly  in  the  juvenile  stage.     Thus  more  stems  in  the  one-inch 
class  are  recorded.    However,  in  open  stands.  Rocky  Mountain  red  cedar 
tends  to  assume  the  growth  habits  of  one-seed  juniper. 

The  yields  in  cords  and  solid  cubic  feet  have  been  computed  by 
types,  by  species  for  types  and  for  a  conposito  of  all  types.  Gross 
annual  yield  per  acre  indicates  the  quantity  of  vyood  produced  yearly 
which  may  bo  harvested  without  stand  depletion. 

The  gross  grovrth  rate  of  all  species  and  all  types  is  approxi- 
mately 1,3  per  cent.    For  ono-soed  juniper  it  is  1.0  per  cent,  for 
Roclcy  Mountain  red  cedar  1.1  per  cent  and  for  pinon  I.5  per  cent. 


i 


( 
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Table  l?. 

Yield  Table  for  All  Plots  and  All  Species 

Per  Acre 


Dia.  1  ft,  1  Age 

inches       ,  Years 

j                   j    Cubic  j 
Ijo,  of    iBasal  Area  !  Volume  j 
trees    |    Sq.ft.      j  cu.ft,  |  Cords 

Brush 

Volume 

cu,ft. 

1 

^5 

51.9 

0.221           —      !  — 

.  5.7- 

2  14, 

83.3        1.606            ---      i  --- 

l4i49.0 

3         1  61 

67.9  i  2. 560     j  11, U2   :  o,i7U  1  69Il,7 

k        !  78 

52.5   1   3.U56      1  21.35   \  0.326  ^1207.1 

5        !  92 

U2.1    1    U06I9       1  22.57 

0.3i+6  1131+6.0 

6        1  107 

3U.6  !  5.576    !  32.1+7 

IL96.9 

7        1  121 

28.3    !  6,137 

39.7U 

O.605 

1536,6 

8         !  136 

22.5 

6.2!+9 

Li-'-5e55 

"^,638 

1517TS 

9         i  152 

17.1 

5.938 

T.8.85 

0.736 

lli56,8 

10       1  171 

12.6    i  5.388 

50.67 

0.768 

1268,6 

11         1  185 

10,1  1  5.272 

55.55 

0.81+2 

1162.1 

12          !  200 

 8._0_ 

6e6 

5.003 

51.51 

0,780 

102I+.3 

13        !  2]I;- 

\  1+.928 

^1.1+9 

^0.786"^ 

937.3 

111 

226 

U.387      i  I45.51 

0,699 

777.6 

2U0 

U.o  ' 

r3.935 

I  1.0,05 

'■33V96' 
'30V32 

0,o06 

60iL,6 

2  52 

ro.5iT~^ 

67I^65 

5U1.2 

1^63^6 

17          i  261+ 

2.5 J 

18          1  276 

1.8  J  2.515  ^ 

23  .U5 

^o^lST^ 

^338.6 

19         .  239 

1    1.5  i  2,316    ;  21.37 

^:32lP 
■  6'.2'56"' 

"305.5 

20          I  302 

r   1,1^  1,867 

17.02 

236.0 

21          i  311 

,    0.9  J 

1.667 
1.613  ■ 

r:i5.72 " 

0.250   !  203.1 

22     ~j  323  _ 

0,6 

□i'.68 

0,222   1  195,8 

23         :  338 

0.55  I  1.23U 

11.  ou 

0.172 

156.6 

2k        !  3U8 

0.55 

1.3TI8 

12,07 

0.186 

166 .1+ 

^5 

356 

0,1+0 

1.0I70  1 

^0.38 

0.158 

135.9 

26 

367 

0.25^ 

0 .760 

1  6.82 

O.ild 

68,9 

27 

378 

0,25 

0.819 

7.07 

0.110 

73 .1'- 

28 

386 

0.15 

L  0.533 

^T,57r 

0,070 

'^0,650 

■31, "8 

29 

39'8^ 

6.10 ' 

30      ■  ' 

^lao 

o,ioT  0,399 

^  0.650 

33.3 

31 

L20 

0.10 

0.1+27  ^ 
"0,228 

3.33  , 
1.73^^ 

0,050 

"■o",036' ' 

35.0 

32 

U3]~ 

0.65 

18. 5 
^".'19,5  ■ 

33 

0.05 

0.21;2 

6",  030  ^ 

3U 

~Tl50 

0.05 

0.257 

1.81 

^630 

20,6 

35 

"T).53 

r  0.05'" 

0,272       1  1,80 

^  0,630^ 

21,5 

56 

U66    j  0.05 

0,292       1  1,91 

0,030 

22,5 

Totals 

i461.0 

90,01+2      i7U3.75  111.359 

18,619.1 
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mBLE  18 


YIELD  nBLE  FOR  ONE-SEED  JUIIIPER.  ALL  PLOTS 
PER  ACRE 


Ha.  1  ft. 

Inches 

1 

Ago 
Years 

No.  of 

Tree  s 

Basal  Area 
Sq.  Ft. 

Cubic 
Volume 
Cu.  Ft. 

{Brush 
Cords  iVolnr.io 
!cu.  Ft. 

1 

28 

17.2 

1  i 

0.084      1    -        ;    -      1    -  ■ 

2 

49 

25.4 

0,455  1 

I      -        1  114.3 

3 

68 

23.1     :     0.921         j  7 

.98     !     0.12     j  240.2 

4 

87 

18.6          1.289         i  8 

,95     1     0.14     I  483.6 

5 

104 

14.5     1     1.650         i  10. 

,45     :     0.16     i  529,3 

6 

121 

11.8     j     1.884         1  11 

.36     !     0.18     1  540.4 

7 

139 

9.8          2.130         1  12. 

,91      ,     0.20     !  529.2 

8 

154 

8.0     1     2.273         j  13 

.62 

0,21 
0.21 

512.0 

9 

170 

6.4     j     2.302  13. 

.4  9 

" 464.0  ■ 

10 

185 

5,1          2.262         I  i3 

.25     !    0.21     ;  420.8 

11 

200 

4.3     1     2.311         i  19 

.42     ;  0.30 

12 

214 

3.5     )  2.237 

18. 

.70 

0.29 

350.0 

13 

229 

3.0     j  2.251 

18. 

.85 

0.29 

330.0 

14 

241 

2.4     ;  2.089 

17. 

,61     i  0,27 

288.0 

15 

255 

2.0  1.998 

16 
^"15 

,94     ;  0.26 

^  204.8 

16 

267 

1.6     t  1.818 

.65     1    0.24    i  224.0 

-^Z  , 

280 

1.3     1  1.668 

14 

.38 

0^22     [  X95«0 



292 

1.0     j     1.439        1  12 

.26 

0.19     1  162,0 

19 

303 

0.9     !     1.425         1  12 

.36 

0.19  ~i    157; 5 

20 

317 

0.7     i     1.244        1  10. 

,67     i  0.17 

130,9 

118^2' 

21  1325 

0.6     j     1.175         (  10 

.65     !  0il7 

22         j  340 

0.5     i     1.075         i  9. 

,27     !    0.14     i  105.0 

23  350 

0.4     1     0.938         1  8. 

.10     j     0.13     1  89,2 

24          <  360 

0,4 

1.023 

8. 

,73      i    0.14     i  94.4 

25          1 36G 

0.3 

0.832 

8. 

,01     \     0.12     !  75.0 

26         ! 378 

0.2 

0.001 

■  5': 

,56 

0.09     1  53.0 

27  ]386 

0.2 

0.648 

.76 

0.09    j  56.5 

28         1 400 

0.1 

0.348 

,99 

0.05     1  30.0 

29 

408 

0,1 

0.374 

3, 

.09 

0.05     [  31.8 

30 

418 

0.1 

0.399 

3, 

-is- 

0,05     1  33.3 

31 

425 

0.1 

0.427 

3 

.33 

0,05     i  35.0 

32 

437 

0.05 

C.228 

r  1 

.73 

0.03     i  18,5 

33 

444 

0.05 

0.242 

1 

.77 

0.03     1  19.5 

34 

453 

0.05 

0.257 

.81 

0,03     i  20.6 

35 

450 

0.05 

0.272 

86  J 

0.03 

21.5 

36 

467 

0.05 

^.292         1  1. 

.91 

^\03 

22.5 

Totals 

163.35 

42.861        !  326, 

.61  1 

5.08 

7091.3 

HiBLE  19 

YIELD  H.BLE  FOK  ROCKY  MOUNTAIN  I<ED  CEDJiR,    ALL  PLOTS 


PER  acpj: 


)ia.l  ft, 

InchG  s 

A|5o 
Years 

No,  of 
j  Trcos 

1 

Basal  -^i-rca 
Gci  Ft, 

Cubic 
Volume 
Cu,  Ft. 

Cords 

Brush 
Voluvao 
Cu  Ft 

1 

i  22 

2  ,G 

r.  ■  7 

2 

j  3G 

2.1 

0.035 

ii7"i 

3 

f___49 

1  .c 

O.^Gl 

0.24 

0,004__ 

15.9 

62 

1.4 

0.087 

".37 

o.'sc 

"o^oon 

^"^5g-^ 

10.2 

~~'2T'T~ 

5 

74 

1,1 

0.107 

G 

86 

1,0 

-.139 

"'.39      f  O.OOG 

30.0 

7 

99 

0.9 

r  0.170 

".98      •  0.015 

30,4 

1       8  ,110 

0.8 

0,195 

t_.i^i5n::i,oi8..:^ 

40. 6  1 

1        9         '  123 

0.7 

^  :.?J  1 

0.P.16 

2.34      1  0.05 6 

17 18" 

5 'jr.  8 
427'8  1 

i      10         1  13G 

0.5 

n.l86  ^ 

1  11 

148 

'■'  *o 

-.221  "1 

\     1.43      1  0.022 

50.0  I 

12 

159 

0,4 

0.203     .  ' 

1.29 

^.02'^ 

47.0 

13 

170 

0.3 

'\1C9       1      1.2C  ^ 

o.r'20 

39.7 

14 

185 

r 

r  o.icG 

1.28 

O.029 

45,0 

15 

197 

r-.  o 

0.137 

f.Ol 

0.016 

34.4 

^  10 

207 

0.2 

0.146 

1.09 

"0~.O17"'" 

39.0 

17 

220 

^.2 

0.156 

1,58 

0.025 

44.0 

18  ~j 

235 

0.1 

0.085 

 ,  

-.84 

0.013 

24.2 

19         1  246 

0.1 

0.093 

0.92 

0,014 

277  0 

20         !  257 

0.1 

0.098 

i.oi 

-o.oic"" 

2975 

21 

2G8 

0.102 

1,2C 

0.020 

32.5 

22 

278 

0.108 

1.39 

0.022 

36.0 

23 

291 

0.05  j 

0.057 

0.7G 

077012 

397o 

24 

303 

0.05  j 

O.OGl 

1.04 

C.OIG  1 

42.0 

25 

311 

0 . 05  j 

0.063 

1.13 

0.018[  45.5 

Total 

15.45  i 

3.090 

24.35     j  0.389  i  855.5 

.  ;  i 
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mBLE  20 

YIELD  TABI^  FOR  PIHOH.    ATX  PLOTS, 
PER  ACIIE 


Dia.l  ft. 
InchG  s 

Af;e      i   No,  of   i    Basal  Area 
Yeo.rs    >    Troes      '      Sq.  Ft, 

Cubic 
V  oliomc 
Cu,  Ft.  1 

Cords  j 

Brush 
Volume 

1 

24      1      3211      [  0.128 

1  1 

!      _  1 

i 
1 

42  __[_   55,8   _J  1,116 

3  23, 61 

3 

58      1     43,2      ■  1.598 

3,20    j      0,05  !  440,61 

..   

73      ;      32,5      1  2.080 

12,03     j"   O^iFl  '  705,3! 

'  5 

86      i  26,5 

2,362 
3,553 

Il776    1     0.10 "[     795. 0'i 

i  6 

100 

21,8  ; 

20.72     ,  0.31 

926 ',5j 

1  7  ' 

112 

17.6      '  3.837 

25.85    1  0T39 

968.01 

1  ^ 

127      I      13.7      i  3.781 

30.78  _|  0.46_^ 

959. Oj 
~""942,0' 

9 

143 

10.0      i  3,420 

33.02"  0'.49 

t—To 

160 

7.0      1        2 . 940 

56,24    '     0.54  i  805.0! 

176 

5,3  2.740 

34,70     1      0.52   1  720,8! 

i  12 

191 

4,1      ■  2.563 

31.52     :     0,47  627.31 

\  13 

203 

3.3      1  2,508 

31,38     i     0,47  !     567, 6'i 

U-ii  1 

1  216 

2.4      *  2,112 

26,62  J 

0.40^  444. OJ 

!  15 

229  ~] 

1.8      i        1.800       i      22.10 1 

"0,33"  i  ■  365,41 

!  16 

240      1       1.3      i  1,476 

17,24 

0,26  ;  278.2'! 

[—17- 

251 

1,0      1        1.280  ~ 

1      14.36  ^ 

0,22 

224.0: 

1  18 

261 

0.7      1  0,991 

10^35 

0,16 

152:4; 

L.19 

272 

0.5      i  0.798 

8.09 

0.12_j 

121, Oj 

^  20 

283 

0.3      !  0.525 

5.34 

0.08 

21 

293 

0,2      j  0.390 

3,81 

0.06"^ 

52,4 

22 

303 

0.2  0.430 

4.02  1 

0^06 

54.8 

23 

[  312 

0.1      !  0.239 

2,18 

0,03 

2874 

1  24 

L  321 

^    0.1      1  0,264 

2,30 

0.03 

"ooTo' 

1  25 

330 

0,05    1  0,145 

1.19 

0.02 

15:4 

26 

339 

0.05            0 . 159 

1  1.26 

0,02"^ 

15.9 

27 

348 

0.05    L  0.171 

1.31 

0,02 

16.6 

28 

357 

0.05 

0.185 

1.42 

0.02 

17,5 

Total 

281.7 

44.091 

392,79 

5.89 

10672.3 

I 
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Figure  20.    Number  of  Trees  Per  Acre  by  Diameter  at  One  Foot, 
Species,  and  Combined  Species  for  Composite  of 
All  Plots. 
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TA.BLE  21 


YIELD  TA.BLE  FOR  ALL  SPECIES.     PINON  TYPE 


PER  ACRE 

Dia.  1  ft, 

Inche  s 

No.  of 

Tree  s 

Basal 

Area 

Sq.Ft. 

1  Cubic 

Volume 
!   Cu.  Ft. 

Cords 

1 

j  40.1 

0.162 

.  ! 

1  71.4 

1,337 

j  65.8 

2.377 

8.96     1  0.143 

,  4 

!  52.2 

3.260 

16.47     j     0.254 j 

5             :  43.2 

4.525 

22.25     i  0.336 

6             '      34 . 8 

5.566 

29.75     i  0.448' 

7             !  28.0 

6.020 

35.74     i     0.542 [ 

8             ;  22.2 

6.048 

41.39    1  0.6221 

9            1  17.5 

^  5.942 

49.39    ;  0.737; 

10            ;  13.9 

5.732 

55.46 

0.832 

11             j  10.7 

5.435 

56.48 

0.852 

12             :  8.3 

5.005 

55.73 

0.8491 

13             j  6.2 

4.481 

49,10 

0.753! 

14             1  4.9 

4.093 

45.67 

0.6881 

15            j  3.75 

3.475 

40.15    j  0,606 

16            1  2.95 

3.101 

35.51    1  0.538! 

17 

2.35 

2.739 

31.10 

0.470; 

18 

2.15 

2.770 

30.94 

0.473 j 

19 

1.85 

2.690 

29.69 

0.446 

20 

1.65 

2.618 

29.63 

0.459 

21 

1.40 

2.381 

26.92 

0.420"! 

22 

1.10 

2.020 

22.99 

0.350; 

23 

1.00 

2.057 

23.28 

0.3601 

24 

0.90 

2.001 

22.92 

0.350; 

25 

0.70  I 

1.682 

19.34    I  0.300! 

26 

0.60  J 

1.641 

17.99 

0.280 

27 

0.40 

1.168 

13.15 

0,200 

28 

0.20 

0.635 

7.15 

0.110 

29 

0.05 

0.141 

1.92 

0.030 

30 

0.05 

0.152 

2,12 

0.030 

Totals  i 

 ,  1 

440.3 

91 . 254 

 , — ^  

821.19 

12 .478 
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nBLE  22 

YIELD  ZSIE  FOR  OIE-SEED  JTOIIPER.     PINOK  TYPE. 

PER  xlCRE 


Dia.l  ft. 

Inches 

No.  of 

Tree  s 

Basal  \ 

.krea       )  Volume 

Sq.Ft.    !    Cu,  Ft. 

) 
I 

Cords 

1 

11.9 

1 

0.036  I 

-  i 

1  2 

17.5 

0,222     1       -         ;       -  i 

13.4  I 

0,380 

1,68     ;  0.03i 

1 

9.9 

0.497 

3.53    !  o.oel 

i  5 

7.6 

0.597      ;       4.71     !  0.07| 

5,8 

0.654      1       5.10      i  0.08 

;  7 

,  4.7 

0,721 

5.47      1  0,09 

1  8 

0.768 

5,72 

0.09 

9 

r~  3Ti 

0.787 

6,04 

0.09 

10 

2.6 

0.829 

6.37 

O.lOi 

"  2.1 

0,812 

6,34     j  O.lOj 

12 

"  1.7 

0.777 

6,73      j  0.1]1 

!  13 

0,803 

7137     j  0.12! 

1 

1.3 

0.812 

7.82      i  0.121 

15 

1.2 

0.863      <       8.57      i  0.13 

16 

1.0 

0.817      j  8.51 

0,13 

17 

1.0 

0.939  10.44 

0.16 

18 

1.0 

1.066      j  11.60 

0.18 

19 

0.9 

1.071      j  11.86 

0.18" 

i  o;8 

1.049      i  12.10 

0.19 

i  21 

0.7 

1.016      1  11.92 

0.19 

22           ;  0.6 

j    0.945  11.54 

0.18! 

23 

0.5 

\    0.862      ,  10.83 

0.171 

24 

0.5       1    0.945      }  12.10 

0.19. 

25 

0.4       !    0.812      i  10.60 

0.17 

26 

0.3 

0.588      \  8.75 

0.14 

27 

0.2 

0.484 

6.46 

0.10 

28 

0,1 

0.265 

3.56 

0.06 

29 

0,05 

0.141 

1.92 

0.03 

30 

0,05 

0.152 

2.12 

0.03 

Total 

96.2 

20.810 

1  209.76 

3.29 
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TA.BLE  23 

YIELD  TA.BLE  FOR  ROCKY  MOUNTAIN  RED  CEDAR  PIWON  TYPE 

PER  ACRE 


Dia.  1  ft, 

Inche  s 

No.  of 

Trees 

i  Basal 
Area 
Sq.  Ft. 

Volume 
Cu.Ft. 

Cords 

1 

0.020 

- 

2 

0.059  ; 

3 

0.7 

0.084      !  0,17 

0.003 

4 

0.4 

0.081 

0.23 

0.004 

 5  1 

0.4 

0,126 

0.41 

0.006 

 §  1 

0.3 

0.134 

0.51 

0,008 

7 

013 

0.185 

0,79 

0.012 

8 

0.2      i  0.157 

0.77 

0.012 

9 

0.2 

0.199 

1.08 

0,017 

10 

0.2 

0,141 

1,44 

0.022 

11 

0.2 

0.280 

2,06 

0,032 

12           1  0.1 

0.165 

1,20 

0.019 

13           !  0.1 

0.182 

1,49 

0,023 

14 

o:i 

0,201 

1  80 

0,028 

15 

0.05 

0.112 

1.04 

0.016 

16 

0.05 

0,127 

1.17  , 

0,018 

17 

0.05    :  0.136 

1,31 

0,020 

is 

0.05 

0,147 

1,49 

0,023 

19 

0,05 

0.192 

1.65 

0.026 

20 

0.05 

0.169 

1,85 

0.029 

Total 

6.30 

2.897 

20.46 

0.318 
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TAJ3LE  24 


YIELD  TA-BLE  FOR  Pn^ON.  PINON  TYPE 
PER  ACRE 


Dia.  1  ft. 

Inche  s 

No.  of 

Trees 

Basal  j 

Area       }  Volume 

Sq.Pt.    1  Cu.  Ft. 

Cords 

1 

26.5 

■ 

0.106 

2 

52.8 

1.056 

_ 

- 

3 

51.7 

1.913 

7.11 

0.11 

4 

41.9 

2.682 

12.71 

0.19 

5           (  35.2 

3.802 

17.13 

0.26 

6           j     28.7    j  4.778 

24.14    ;  0.36 

7                23.0    1  5.114 

29,40    '  0.44 

8           I     18.2    ;  5.123 

."^4  90 

9 

14,2    '  4.956 

42,27 

0.631 

10 

11.1    1  4.762 

47.65 

0.71 

11 

8.4 

4.343 

48.08 

0.72 

12 

6.5 

4.063 

47,80 

0.72 

13 

4.6 

3,496 

40,24 

0,61 

14 

3.5 

3.080 

36,05 

0,54 

15 

2.5 

2.500 

30,54 

0.46 

16 

1.9 

2,157 

25.83 

0,39 

17 

1.3 

1.664 

19.35 

0.29 

18 

1.1 

1,557 

17.85 

0.27 

19 

0,9 

1,427 

16.18 

0.24 

20 

0.8 

1,400 

15.68 

0,24 

21 

0.7 

1.365 

15,00 

0.23" 

22 

0.5 

1.075 

11,45 

0.17' 

23 

0,5 

1.195 

12.45 

0.19 

24 

0.4 

1.056 

10.82 

0,16 

25 

0.3 

0.870 

8.74 

0,13 

26 

0,3 

0.953 

9.24 

0.14 

27 

0.2 

0.684 

6.69 

0.10 

28 

0.1 

0.370 

3.59 

0.05 

Total 

337,8 

67.547 

590.97 

8.87 

I 


Figure  2l«    Number  of  Trees  per  Acre  by  Diame-ber  at  One  Foot, 
Species,  and  Combined  Species  for  the  Pinon  Type* 
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TaBLE  25 


YIELD  T.\BLE  FOR  ALL  SPECIES.  MIXED  TYPE 
PER  ACRE 


Dia.l  ft. 

Inches 

No.  of 

Trees 

Basal 

Area 

Sq.Ft. 

Volume 
Cu.Ft. 

Cords 

1 

95.1 

0.404 

mm 

_ 

2 

150.8 

2  .987 

_ 

3 

ICf  .0 

4.023 

15.72 

0.244 

4 

71.8 

4.992 

26.80 

0.407 

5 

55,2 

6,255 

34.33 

0.529 

6 

44.6 

7.518 

44.58 

0.683 

7 

35.8 

8.123 

52,13 

0.797 

8 

28.4 

8.287 

59.22 

0.901 

9 

22.0 

7,998 

67.61 

1.035 

 10  ' 

16.0 

7.438 

71.69 

1.091 

11 

12,7 

6,970 

71.56 

1.086 

12 

9.5 

6,223 

67,73 

1.035 

13 

6,8 

5.289 

57.67    I  0.878 

14 

5,0 

4,486 

49.59 

0.759 

15 

3,8 

3.850 

42.77 

0,656 

16 

2.3 

2.655 

28.67 

0.438 

17 

2,0 

O  '  CT 

28.22     j  0.422. 

18 

1.4 

2,002 

21,72  0.3321 

19 

1.1 

1,709 

19.45    !  0.298 

20 

0.9 

1,601 

17,53     i  0,260 

21         j  0,6 

1.244 

13,51    j  0.210 

22         1  0.4 

0.916 

9.84    1  0.150 

23 

0.1 

0.254 

2.17    j  0.030 

24 

0,1 

0.279 

2.43  0.040 

25 

0.05 

0.150 

1.34  0,020 

26 

0.05 

0.173 

1,47  0.020 

27 

0.05 

0.175 

1.62  0,030 

28 

0.05 

0.192 

1.79  0.030 

Total 

668.20 

98.726 

811.17    j 12. 381 

1 

i 
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TilBLE  26 

YIELD  TA.BLE  FOR  ONE- SEED  JUNIPER.  MIXED  TYPE 

PER  ACRE 


Dia.  1  ft. 

Inche  s 

1 

No.  of 

Trees 

Basal 

Area 

Sq.Ft. 

Volume 
Cu.  Ft, 

1 

Cordsj 

i 

1 

34.1 

0.150 

2 

64.2  \ 

1.183 

3 

39.5  i 

1.628 

5.02 

0.08  ! 

 4  ' 

30.3  ] 

2.204  1 

10.87 

0.17  I 

 5  1 

22.0  1 

2,507  ! 

13.72 

0.22  ; 

 §  ' 

17.2 

2,863  ' 

15.19 

0.24  j 

7 

13.6 

3,074 

15.91 

0.25  1 

8 

10.9 

3.247  ;  16.48 

0^26  i 

9 

8.3 

3.105  '     16,26     1    0.26  ! 

10 

6.0 

2.786  \     14.77     ;    0.23  i 

ll 

4.6 

2,620  ■     13.95     1  0.22 

12 

3.5 

2 '.361"'     13.94     '  0.22 

1  13  ' 

'      2  5  • 
 J 

1.972  1     12.35     i  0,19 

14 

1.9 

1.748  \     11.49     {  0.18 

— T5— H 

1.590  1     10.76     !    0.17  i 

16 

1.0 

1.250  i       8,51     ;    0.13  i 

17 

0.8 

1.108  !  8,02 

0.12  1 

18 

0.6 

0,928  1       6,96     i    0.11  1 

19 

0.5 

0.776 

6.58 

•■    0.10  I 

20 

0.4 

0.760 

6.02 

0.09  1 

21 

0.3 

0.631 

5.13 

0.08  I 

22 

0,2 

0.464 

1  3.86 

0.06 

23 

0.254 

,  2.17 

,  0.03 

24 

0,1 

0.279 

2.43 

!  0.04 

25 

0.05 

0.150 

1.34 

0.02 

26 

0.05 

0.173 

1.47 

0.02 

27 

0.05 

0.175 

1  1.62 

0.03 

28 

0.05 

0.192 

1.79 

0.03 

Total 

264.30 

40.178 

226.61 

3.55  1 
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I/iBLE  27 


YIELD  FOR  ROCKY  MOUirLiIN  RED  CEDAR.  MIXED  TYPE 

PER  ACRE 


Dia.  1  ft. 

Inche  B 

No.  of 

Tree  s 

Basal 

Area 

Sq.Ft. 

Volume 
Cu.  Ft. 

Cords 

1 

4.1 

0.015 

2 

4.1 

0.074 

- 

'  _ 

3 

3.3 

0.137 

0.26 

0.004 

4 

2.5 

0.170 

0.48 

0.007 

5 

1.7 

0.182 

0.59 

0.009 

6 

1.4 

0.212 

0.81 

0,013 

7 

1.2 

0.249     !  1.07 

0.017 

8 

0.267 

1.34 

0.021 

9 

0.9 

0,305 

1.63 

0.025 

10 

0.8 

0.325 

1.99 

0.031 

11 

0.7 

0.338 

2.31 

0.036 

12 

0.7 

0.388 

2.91 

0.045 

13 

0.6 

0.369 

3.07 

0.048 

14 

0.5 

0.338 

3.12 

0,049 

15 

0.5 

0,374 

3.57     i  0.056 

16 

0.3 

0.238 

2.41     1  0.038 

17 

0.3 

0,255 

2.71      j  0.042 

18 

^'  2 

0,184 

2.05  0,032 

19 

0.1 

0.101 

1.13  0,018 

2o 

0,1      j  0.107 

1.27     j  0.020" 

Total 

25.0      {  4.628 

t_   j  ,  

32.72      1  0,511 
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TA.BLE  28 

YIELD  TA.BLE  FOR  PINON ,    MIXED  TYPE 


PER  ACRE 


Dia.  1  ft. 

Inches 

V     . ! 

No.  of 

Trees 

Basal 

Area 

Sq.Ft. 

Volume 
Cu.Ft. 

Cords 

1 

56.9 

0.239 

 ,  ; 

2 

82.5 

1.730 

■ 

~ 

3 

58.2 

2.258 

10.44 

0.16 

4 

39.0 

2.618 

15.45 

0.23 

5 

31.5 

3.566 

20.02 

0.30 

6 

26,0 

4.443 

28,58 

0.43 

7 

21.0 

4.800 

35.15 

0.53 

8 

16.5 

4.773 

41.40  1 

"  0.62 

9 

12,8 

4.588 

49,72 

0,75 

10 

9.8 

4.327 

54,93 

0.83 

11 

7.4 

4.012 

55,30 

0.83 

12 

5.3 

3.474 

50.88 

0T77 
1  ;  

13 

3.7 

(  2.948 

42.25 

0.64 

14 

2,6 

2,400 

34.98 

6.53 

15 

1.8 

1.886 

28,44 

0,43 

16 

1.0 

1.167 

17.75 

0.27 

17 

0.9 

1.170 

17.49 

0.26 

18 

0,6 

0.890 

12,71 

0.19 

19 

0.5 

0.832 

11.74 

0.18 

20 

0.4 

0.734 

10.24 

0,15 

21 

0.3 

0.613- 

8^38 

0.13 

22 

0.2 

0.452 

5.98 

0.09 

Total 

378.9 

53.920 

551.84 

8.32 

r 


100 


95 
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Figuro  22.    Number  of  Trees  per  Acre  by  Diameter  at  One  Foot, 
Species,  and  Combined  Species  for  the  Mixed  Typo. 
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TA.BLE  29 

YIELD  mBLE  FOR  ALL  SPECIES.     JUNIPER  TYPE 


PER  ACRE 


Dia.  1  ft. 

Inche  s 

No.  of 

Trees 

Basal 

Area 

Sq.Pt. 

Volume 
Cu.  Ft. 

Cords 

1 

36.3 

0.152 

- 

- 

2 

1  57.9 

1.151 

— 

-  ] 

3 

46 . 1 

1.828 

5.29 

0.082  1 

4 

36.2 

2.530 

^  12.38 

0.195  j 

5 

27.9 

3.184 

14.82 

0.225  ! 

6 

21.3 

3.627 

17.69 

0.270  ! 

7 

15.9 

3.698 

18.97 

0.299  1 

8 

11.7       '  3.481 

19.54 

0.309 

9 

9.1       !  3.410 

20.30 

0.313  ; 

10 

7.6 

3.510 

21.94 

0.341 

11 

6.1 

3.835 

28.15 

0.441 

12 

5.6 

3.851 

31.02 

0.474) 

13 

4.7 

3.887 

31.14 

0,477  j 

0.501'! 

14 

4.1 

3.831 

31.96 

15 

3.5 

3.890 

31.45 

0,484 

16 

3.0 

3.707 

31.13 

0.487 

17 

2.5 

3.714 

29.35 

0.460 

18 

2.0 

3.262 

28.83 

0.455' i 

19          j  1.6 

2.748 

24.78 

0.390J 

20          I  1.4 

2.645 

23.77 

0.370  ; 

21 

1.3 

2.710 

24.33 

0.380 j 

22 

1.2 

2.759 

22.63  i 

0.350' 

23 

1.1 

3.023 

22.83    }  0.360 

24 

2.797 

22.38    !  0.350; 

25 

0.8 

2.402     i  21.52 

0.330 

26 

0.7 

2.387 

19.57 

0.300 

27 

0.6 

2.126 

17.45 

0.270 

28 

0.5 

1.935 

15.04 

0.230 

29 

0.3 

1.255 

9.56 

0.150 

30 

0.2 

0.894 

6.61 

o.loa 

31 

0.1 

0.472 

3.44 

0.050 

32 

0.1 

0,508 

3.58 

0.060 

33 

0.1 

0.544 

3.66 

0.060 

34 

0.1 

0.579 

3.76 

0,060 

35 

0.05 

0.308 

1.92 

0.030 

36 

0.05 

0.329 

1.98 

0.030i 

Total 

312.7 

86,969 

622.75 

9.683 

.  -.1  - -: 
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TIiBlE  30 

YIELD  TABLE  PGR  ONE-SEED  JUinPER.  JUNIPER  TYPE 


PER  ACRE 


XiiOlJS:^  o 

1^  U  »     U  X 

X  1  o  t>  O 

1  Basal 
Area 
Sq.Ft. 

Volume 
Cu.  Ft. 

I 
! 

Cor  d.  s 

X 

ID  7 

X  W  «  r 

0.048 

c 

1  7 '  Q 

0.336 

O 

X  (  ,  3 

0.752 

2.33 

/I 

xO  ,  u 

1.123 

7.48 

U  .  X.C 

0 

10  ^ 
ic,o 

1.453 

8.96 

U  .  X'x 

O 

xU  , 

1.767 

10.37 

U  ,  ID 

7 
/ 

n  7 
o ,  / 

2.075 

li.86 

u ,  X  y 

D 

o 

7  1 

2.159      :  12.51 

n  ppi 

Q 

'  p 

2.357      [  13.53 

J  .  iS  X 

2.549     [  14.52 

J, CO 

XX 

2.652      1  21.50 

0.34 

X<i 

2.872      1  23.16 

0.36 

xo 

7 

2.957 

24.08 

0,37 

x^ 

o  ,c 

3.005 

24.30 

0,38 

xO 

3.009 

24.52 

0.38 

xo 

2 . 940 

24.30 

0.38 

X  / 

p  1 
6  ,  X 

2  .967 

24.04 

0.38 

X  o 

1  '  7 

2.682 

24.18 

0.38 

X  V 

1  /I 
-i-  •  ^ 

2.465 

22.09 

0.35 

?n 

Li  \J 

X  •  ^ 

2.328 

20.84 

0.33 

C  X 

1  ■  T 
X  «  X 

2.360 

21.13 

0.33 

X  .  W 

2,369 

19.20 

0.30 

X  .  w 

2.593 

20.97    j  0.33 

24 

2^558 

20.34  0.32 

25 

0,7 

2.138 

19.34 

0.30 

26 

0  6 

2.069 

17,26 

0.27 

27 

0.5 

1.784 

14.88 

0.23 

28 

o>i 

1.565 

12.36 

0.19 

29 

0.3 

1.255 

9.56 

0.15 

30 

0.2 

0.894 

6.61 

0.10 

31 

0.1 

0.472 

3.44 

0.05" 

32 

o:i 

0.508 

3.58 

0.06 

33 

0,1 

0.544 

3.66 

0.06 

34 

0.1 

0.579 

3.76 

0.06 

35 

0.05 

0.308 

1.92 

0.03 

36 

0.05 

0.329 

1.98 

0.03 

Total 

146,30 

64.821 

494,56 

7.75 
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TA-BLE  31 

YIELD  TA.BLE  FOR  ROCKY  MOUITOliIN  RED  CEDAR.  JUIJIPSR  TYPE 


PER  ACRE 


Dia.  1  ft. 

Inche  s 

No.  of 

Trees 

Basal 

Area 

Sq.Ft. 

Volume 
Cu.  Ft. 

1 

0.2 

0.002 



2 

0.8 

0.031  1 

3            \  0.8 

0.0G2       I  0.14 

0 . 002 ! 

4 

0.7 

0.095 

0.29 

0.0051 

5 

0.6 

0.133 

0.32 

0.005 

6 

0.5 

0.165 

0.64 

0.010 

7 

0.3 

0.119 

0.58 

0.0091 

8 

0.2 

0.108 

0.58 

0.009 

9 

0.2 

oTiS'O  ' 

0.81 

0.013 

10 

0.1 

0.079 

0.54  J 

L  o.oiTl 

11 

0.1 

0.097 

0.71 

0.011 

12 

0.1 

0.104 

0.90 

0.014 

13 

0.1 

0.117 

1.12 

I  0.017 

14 

0.1 

0.142 

1.35 

0.021 

15 

0.1 

0.157 

1.55 

0.024 

16 

0.1 

0.167 

1.74 

0.027 

17 

0.1 

0,180 

1.95 

.  O.'^'SOj 

18 

0.1 

0.196 

2.22 

0.035 

Total 

5.2 

2.084 

15.44 

0.243 

TABLE  32 

YIELD  TA.BLE  FOR  PINON.     JUIIIPER  TYPE 
PER  ACRE 


Dia.l  ft. 

Inches 

No,  of 

Tree  s 

Basal  I 

Area       '  Volume 

Sq.Jt.    j  Cu.Ft. 

1 

Cords  j 
1 

1 

25.4 

'  ! 
0.102      j         -        1     -  i 

2 

39.2 

0.784      1         -             -  1 

3 

27.4 

1.014      !        2.82     I  0.04: 

4 

20.5 

1.312  : 

4.61    \  0.07i 

5 

14,8 

1.598 

5.54    ;  0.08' 
6'.68'^~1  o.'io; 

6 

10.4 

1.695 

7 

6.9 

1.504  ' 

6.53   '  o.io; 

8 

4.4 

1.214 

6.45     !  0.10! 

9 

2.7 

0.923 

5.96     I  0.09"l 

10 

2.1 

0.882 

^   6.88 

O.lOj 

11 

1.4 

1  ."ose 

5.94 

0.09! 

12 

1.3 

0.876 

6.96    t  O.lOi 

13 

0.9 

0.813 

5,94  "1  0."09: 

14 

0.8     ;    0.684      1       6.31     j  0.10 

15 

0.6     ;     0.724      1       5.38     '  0.08! 

16          1      0.5     !     0.600  5.09 

0.08i 

17          i       0.3     1     0.567      i  3.34 

0.05! 

18          j      0.2     1     0.384      ',  2.43 

0.04 

19          i      0.2     i     0.283      i  2.69 

0.04 

20          1      0.2     ;    0.317      !  2.93 

0.04} 

21 

0.2     !     0.350      ;  3.20 

0.051 

22 

0.2     {    0.390      1  3.43 

0.051 

23 

0.1 

!    0.430      I  1.86 

0.031 

24 

0.1 

0.239 

2.04 

o;o3  j 

25 

0.1 

0.264 

2.18     i  0.031 

26 

0.1 

0.318 

2.31     j  0.03! 

27 

0.1 

0.342 

2.37     1  0.045 

28 

0.1 

0.370 

>       2.68     !  0.04 

Total 

161.0 

20.064 

112.75 

1.69 
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TABLE  33 


GROSS  YIELD  PER  ACRE  PER  YEAR  FOR  COMPOSITE 
OF  ALL  PLOTS  BY  SPECIES 


One -Seed  1 

Roclcy  Lit.  1 

Pin  on  1 

Total j 

Dia.  1  ft. 

Juni.per  [ 

Red  Cedar 

Yield! 

Inches 

Cu.  Ft.  1 

Cu.  Ft.  j 

Cu.Ft,  1 

Cu.Fti 

1 

( 

1 

1 

! 

-      I        -  > 

2 

i 

\ 

3 

0,559 

0.017  ] 

0.179  ! 

0,555! 

4 

0.295  ! 

0.020  1 

0.505  \ 

0.8201 

5 

0.261  ' 

0.014  1 

0.388  ■ 

0V6*65 ' 

6  ' 

0.194  ! 

0.012  1 

0.559  i 

0.765  . 

7 

0.181  "I 

0.026  : 

0.595  1  0.802- 

8 

0.165  i 

0.024         I      0.585  ! 

0.772 

1         9  - 

0.i48 

0.040 

0.561  i 

0I749', 

i  10 

0.133  1 

0.017  ' 

0.507  \ 

0.657 j 

11 

0.175  1 

0.017      1    0.416  ; 

0.608; 

12 

0.168 

0.013         1      0.347  1  0.5281 

15 

0.170 

0.011         1      0.514  \ 

0.495 ! 

14 

0.141 

0.010  ' 

0.240  1 

0.591' 

15 

0.136 

0.007 

0.177J 

0.520! 

16 

0.110 

0.007 

0.158  : 

'  0"".255  } 

17 

j  0.101 

0.008 

0.101  I  0.210' 

18 

<  0.086 

0.004 

0.072  1 

0.162  1 

19 

'  0.074 

0.004 

0.057  ' 

0.135  j 

20 

1  0.053 

0.004 

0.057  t 

0.094  i 

21 

.  0.053 

0,004 

0.027  \ 

~" 0.084  i 

22 

1  0.037 

0.004 

0.028  i 

0.069  ; 

23 

!  0.052 

0.002 

^     0.015  i 

0.049"! 

24 

:  0.055 

0,002          j      0.016  i 

0.055  ; 

25 

1  0.032 

0.001          1  0.008 

0.041 j 

'  26 

0.022 

0.009  ' 

"  0.031 ! 

27 

0,023 

0.009__| 

^  o.6io~1 

0.052  ! 

28 

j  0.012 

0,022  i 

29 

:  0,012 

30 

i  0,013 

!                 '  0.013  j 

31 

1  0.013 

!                 ;  0.013 

32 

1  0.007 

1  0,007  i 

35 

j  0.007 

i  

0.007  ! 

54 

i  0.007 

0.007  } 

35 

1  0.007 

0.007 

-  56 

1  0.008 

0,008 

Total 

! 

3.268 

0.268 

5.900 

■ 

9,456 

0,1442! 

Cord 

0.0513 

0.0042 

j  0.0887 

K.     -  !.IItCELLj^-IEOUS  DATA 

1.  Quantity  of  Ileartvjood.     In  Table  3-!-         noted  the  percente.cos  of 
heartv.'oocl  and  sapv.-ood  for  Rocky  I'lountain  red  cedar  and  one-seed  juniper. 
Rocky  i'-'ountain  red  cedar  is  slov/er  to  form  heartvood  at  fii'st  but  pro- 
duces a  maximum  aii.ount  of  heartwood  in  a  shorter  period  of  time. 

2.  Decay.     Decay  impairs  the  strength  and  durability  of  juniper  and 
pinon  p.nd  reduces  the  yield  of  fence  posts.     Pinon  appears  to  be  rela- 
tively freo  from  decay,  none  being  found  in  trees  v/ith  sturrip  diameters 
less  than  10  inches.     The  incidence  is  lo\i,   '4.O  per  cent  a.nd  the  qua.ntity 
nei£;lipible .     One-seed  juniper  appears  to  bo  the  most  defective  of  the 
three  species  since  trees  above  i4.»0  inches  at  one  foot  are  subject  to 
decay.     The  incidence  is  21, I|  per  cent  and  quantity  5,3  per  cent  of  the 
gross  volume.     The  incidence  of  decay  for  Rocky  i.'ountaiu  red  cedar  is 
almost  as  great  as  for  one-seed  juniper  but  no  decay  v;as  found  in  trees 
having  a.  stump  diameter  of  less  than  9*'^  inches.     See  Tabic  35* 

3.  Volume-iJasal  Area  Ratio.     The  one-seed  juniper  type  produces  less 
cord  wood  per  square  foot  of  basal  ai'ea  than  citlier  the  pinon  or  mi:ced 
types.     The  pinon  type  produces  the  most  vraod  i.vhilo  the  mi:.od  type  is 
intermediate, 

I;..     Volume-Crov.TL  Spread  Fiatio,     In  the  mixed  type  a  greater  cro'v/n  den- 
sity is  required  to  produce  a  unit  of  usable  wood  than  in  the  other  two 
types.     The  one-s.^cd  juniper  type  requires  the  least  crovrn  density  to 
produce  a  unit  of  us9.ble  wood. 

Posts  and  Poles.     Posts  and  polos  should  be  tallied  in  cruising  as 
stands  are  so  varirble  that  frequency  tables  v;ould  usua>.lly  be  valueless. 


i 
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TAJ3LS  34 


PERCENTAGES  OF  HIZARTWOOD  AND  SA.PWOOD  FOR 
ONE-SEED  jmiPER  AND  ROCICY  IvIOU]IT.'iIlT  RED  CEDAR* 


Dia.  at 
1  Ft. 

Rockv  Kt. 

Red  Cedar 

OnG-Seed  JuniDer 

%  Heart 

%  Sap 

Heart    1  San 

1 

0.0 

100.0 

12.0     1  88.0 

2 

3.0 

97.0 

23.0     1  77.0 

3 

8.0 

92.0 

33.0     1  67.0 

4 

13.0 

87.0 

41.0     1     59.0  1 

5 

20.0 

80.0 

47.0     j     53.0  i 

6 

28.0 

72,0 

52.0     j     48.0  1 

7  36.0 

64.0 

56.0     '     44.0  ; 

8 

43.0 

57.0 

58.0     !     42.0  1 

9 

50.0  50.0 

60.0     :     40.0  1 

10 

56.0 

44.0 

61.0     1     39.0  1 

11 

61.0 

39.0 

62.0  ~T~  38.6  i 

12        j  65.0 

35.0 

63.0 

37.0  t 

13        j  70.0 

30.0 

64.0 

36.0  j 

14        1  73.0 

27.0 

65.0 

35^0  ! 

15        I  77.0 

23.0 

66.0 

34.0  j 

16  81.0 

19.0 

67.6 

r   33.0  ! 

17        j  85.0 

15.0  ' 

'  67.0 

33.0 

18       i  88.0 

12.0 

68.0 

32.0 

19 

90.0 

10.0 

69.0 

3i;o 

20 

92.0 

8.0 

70.0 

30.0 

21        1    94,0  6.0 

70.0 

30.0  1 

22        ;    95.0        |  5,0 

71.0 

29.0  ; 

23        i    96.0         1  4.0 

72.0 

28.0  i 

24        j  96.0 

4.0 

73.0  _^ 

27.0  1 

25  I 

73.0 

27.0  1 

26 

74.0 

26. 0 

27  ! 

75.0 

25.0 

28  i 

76.0 

24.0 

29 

77.0 

23.0 

30 

77.0 

23.0 

31 

78.0 

22.0 

32 

~  

79.0 

r~2i;;o 

33 

79.0 

21.0 

34 

80.0 

20.0 

35 

81.0 

19.0 

36 

82.0 

18.0 

*  Based  on  basal  area  at  one  foot. 
Average  age  of  sapwood:  One -seed  juniper,  35 
yrs;  RocIcaa  Mountain  Red  Cedar,  34  ',ts. 
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TiiBLE  35 

INCIDENCE  Al^ID  ClUi.NTITY  OF  DECAY  IN  I  INOK, 
ONE-SEED  JUNIPER,  j.ND  ROCKY  ::OUNT:.IN  RED  CED^Jl 


I'inon 

One-Seed 
Juniper 

Roclr/  r't. 
Red  Cedar 

l2icidence* 

21 M 

20.0:::  1 

Quantity 

1.1% 

3.3;' 

None  below 
dia,  at  1  ft. 

10.0 

U.o 

9.0 

*  Only  those  trees  that  had  decay  in  usf-ble  natorial. 


TABLE  36 

COMPOSITE  T:JiLE  FOR  Ba^aL  .J-iEA  -  VOL JI E  A1!D  CROl'N 
SPREAD  -  YOUJi^  Iw^TIOS 


CroiArn 

CrovaT. 

Cords 

Cu,  Ft,  i 

Basal  Area 

Basal  Area 

Sprep,d 

Spread 

per 

Per 

Type 

Per 

Per 

Per 

Per 

Sq.  Ft. 

Sc.  Ft. 

, 

Cu.  Ft. 

Cord 

Cu.  Ft, 

Cord 

of  Basal 

of  Basal 

Sc.  Ft. 

S  q .  Ft . 

Sq.  Ft, 

S  0 .  Fb . 

Area  Cord 

Area  Cu.Ft. 

1  ' 

'  Pinon 

 ! 

0.111 

7.31 

52.18 

200Li.^^ 

0.137 

9.00 

■  Mixed 

0.121 

7.93 

37.10 

2-33.30 

0.129 

8.21 

!  Juniper 

O.laO 

6.97 

'0.00 

1867. 30 

0.111 

7.16 

Conposite 

0.122 

7.9:> 

33 .26 

2170.00 

r  0.126 

p  pc 
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-  APPENDIX  - 
STANDARDS  OF  FIELD  MEASUREIvIENT 

1,    Diameter.    A  steel  diameter  tape  was  used  to  measure  diameters. 

Recorded  in  inches  and  tenths. 
2«    Bark  Thickness.    Two  measurements  of  bark  thickness  were  taken  v/ith 

a  steel  tape  or  steel  rule  on  freshly  cut  surfaces.    Recorded  as 

double  bark  thickness  in  inches  and  tenths. 
3«    Heights.    A  graduated  rod  was  used  for  short  trees  and  an  Abnoy 

hand  level  for  tall  trees.    Recorded  in  foot  and  tenths. 

Lengths.    A  graduated  rod  or  steel  tape  was  used.    Recorded  in 

foot  and  tenths. 

5*    Crown  diameter.    Tvro  diametrically  opposite  measurements  were 
taken  vrlth  a  steel  tape.    Recorded  in  feet  and  tenths. 

6.  Croma  length.    A  graduated  rod  or  steal  tape  vras  used.  Recorded 
in  feet  and  tenths* 

7.  Sections .    A  graduated  rod  or  steel  tape  vro.s  used.    Recorded  in 
feet  or  tenths.    A  permissible  deviation  of  0.2  foot  vvas  allowed 
for  four  foot  lengths. 

8.  Stump  height.    Stump  height  is  considered  to  be  one  foot  above 
the  average  groxmd  level. 

9.  Breast  height.    A  point  L|..5  feet  above  the  average  ground  level. 
10.    Plots.    Plots  were  laid  out  by  means  of  a  staff  compass  and  steel 

tape.    Error  of  closure  to  be  not  greater  than  1  in  ^00 »  Plots 
to  contain  not  less  than  200  trees;  to  be  2  to  3  times  longer 
than  broad  smd  so  laid  out  as  to  cut  across  the  topography. 


I 
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11 »    Troo  Classos  -  Rocorded  by  class  number, 
a.  Dominant. 

1#     Overmature,  over  topping,  decadent,  unthrifty. 

2,  feture,  overtopping,  thrifty 

3.  Imiaature,   overtopping,  thrifty, 
b.    Co -dominant 

]+.    Ovormaturo,  not  overtopping,  decadent,  unthrifty. 

5.  Mature,  not  overtopping,  thrifty 

6.  Immature,  not  overtopping,  thrifty 

c.  Intermediate 

7»     Ovoriiiature,  unthrifty,  l/2  to  2/3  the  height  of  dominants 
8.    Miture,  thrifty,  l/2  to  2/3  the  height  of  dominants. 
9»     Immature,  thrifty,  l/2  to  2/3  the  height  of  dominants. 

d.  Suppressed 

10.  Decadent,  unthrifty,  loss  than  l/2  the  height  of  domdnants 

11.  lifc-ture,  unthrifty,  less  than  l/2  the  height  of  dominants 

12.  Immature,  unthrifty,  less  than  l/2  the  height  of  dominants 
G ,  13 •  Dead 

f.  III-.    Reproduction  Height  Classos 

1.  0  to  1  foot 

2.  1  to  3i  foot 
3«    3i  to  JL|.^  feet 

12.    Posts  and  Poles. 

a.    Posts,  round.     Seven  feet  long,  minimum  top  diameter  of  5 

inches  outside  bark. 
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Posts,  split      Twenty  square  inches  of  top  surface # 
5"    top  -  one  round  post 
7"    top  -  two  split  posts 
8«5"  top  -  three  split  posts 
10"    top  -  four  split  posts 
11"    top  -  five  split  posts. 


Poles 


13  •  Symbols 


PP  - 
DF  - 
PE  - 


Length 
8  feet 
10  " 

15  " 

20  " 
25  " 

Pondorosa  pine 
Douglas  fir 
Pin  on 


Minimum  top  diameter 
6  inches 
6  " 
5  " 
5  " 
h  " 


JS  -  Rocky  Mountain  red  cedar 
JM  -  One-seed  juniper 
OM  -  Oaks 

li;«    Growth  studies*    A  vrell  graduated  scale  v/as  used,     Grov/th  rings 

were  coimted  from  the  outside  in  by  decades  on  the  average  radius 
and  measurements  made  from  the  center  out»    Data  recorded  in  in- 
ches and  twentieths.    The  first  measurement  from  the  center,  to- 
gether with  the  number  of  rings  in  the  fractional  decade,  was  re- 
corded. 
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Cord*    Outsido  measurements  of  Ij.  z  i|  x  8  feet.    Measured  with 
stoel  tape  and  recorded  in  cubic  fuet. 

Brush.    Brush  was  piled,  the  dimensions  of  the  pile  measured  v/i 
a  stool  tape  ojid  the  contents  recorded  in  cubic  feet. 
Defect.    Recorded  as  to  type,  location  and  size. 
SapiYOod.    Average  width  v/as  measured  and  the  nuiriber  of  grovrth 
rings  determined. 


Plot  No, 
Crew 


1  Dimensions 
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STAiro  STUDIES 


PS  PI 


Location 


Date 


Area 


Sheet  No. 


No.  Sheets 


Purpose 


rree 

^0. 


Species 


Dia, 

at 
1  Ft. 


D.B.H. 


Tot. 
Ht. 


Ave, 

Crov/TL 
Width 


Ave,   iNb.  [;» 

Crown  j Sec tionj 
Len,    2"  plus 


Posts 


Tree 
Class 


Crov/n  Density 


Resmrks 
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PSPI  (BACK) 


Ownership 
Photo  No. 

Purpose 


Type 


Elevation 


Aspect 


HE  S  W- - 


Location 

Slope 

Soil 


%  Rock 


Gravel 


Sand 


1-2 t    2-3'  3tplus 


Humus 
Grass 


Trace 


Moisture 
1-2" 


Outcrops 

Loam   Silt 

Dry 


Boulders 


Clay 


Depth  1-6"  6-12" 


Very  dry 
2"  plus 


Fresh 


Moist 


Vifet 


Litter -Heavy 


Medium 


Scant 


%  Weeds 


%  of  Area  Covered 
SITE  I  II 


%  Density 
Density 


Underbrush 
Open  I.Iedium 


Close 


Species 


 III   Crown  Density 

Silvioal  Condition    Thrifty    ifeture    Decadent 

Good 


Age 

Reproduction 


Seed  Production 


Medium 


Poor 


Ave,  Dia, 


Ht,  Dom., 


Species 

0-1' 

Tot, 

No. 

Dead 

No,  Injured 

No. 

Trees 

No,  of  Clvimps 

Cu. 

Vol, 

Cord  Vol, 

Age 

to  1  Pb, 

Total  B.  A, 

Age 

Dom. 

Stocking 

.No, 

Diseased 

REMARKS  I 


I 
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IiroiVIDUAL  TREE  STUDIES 


VSI-38 


Locality 

3W 


Plot 


Tree 


Type 


Species 


Elev. 


Slope 


posure 
be 


Injuries 


Disease 


No,  Stems 


No,  Below  st,  cut 


I.  1  ft._ 

B.  H.  

Ht, 


Crown  Class 


CroiAfn  Vfidth 


Crown  Length 


Stk.  vol.  cu.  ft. 
Age  to  St.  Ht.  

Age 


Sheet  No. 


No.  Sheets 


tion 

Diameter 
O.B. 

Length 
of  - 
Section 

C  u  b  i  c 
Volume 

Posts 
No. 

Class 

Poles 
No. 

Class 

Vo  lume 
Brush 

Defect 

Bark 
Thickness 
Double 

Sma  1 1 
end 

Middle 

L  i 

 1  

! 
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Distance  on  average  radius  from  center  to  ring  by  decades 


Section 

1 

C 

3 

h 

5 

o 

7 

8 

9 

10 

11 

1^ 

13 

1^ 

15 

Total  Ae:e 

Stump 

Sap  Wood 


Width 





Age 

Section 

1 

Remarks : 


